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WITNESS STATEMENTS
A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Witness Statements Panel, 12. The task assigned
for accomplishment of Panel 12 was prescribed as follows:

An orderly process to collect all data from witnesses (includes eye witnesses as well as con-
sole monitors). This includes a determination of who to interview, arranging for competent people
to conduct the interviews, recording data, and collecting it into a form suitable for publication
as an appendix to the formal report. Included also in this taks is an analysis of the pertinent se-
quence of events as réported by the bulk of the witnesses together with a summary of that testi-
mony which is contradictory to thé main data.

B. PANEL ORGANIZATION

1. MEMBERSHIP
The assigned task was accomplished by the following members of the Witness Statements Panel:

Mr. Norbert B. Vaughn, Manned Spacecraft Center, (MSC), NASA, Chairman
Mr..]J. ]. O'Donnell, Kennedy Space Center, (KSC), NASA
Mr. C. B. Netherton, Kennedy. Space Center, (KSC), NASA
Mr. H. F. Blackwood,. Headquarters, NASA
Lt. Col. J. W. Rawers, U. 8. Air Force
Mr. C. J. McNanara, North American Aviation, (NAA), Kennedy Space Center (KSC)

2. COGNIZANT BOARD MEMBER
Colonel Charles F. Strang, U. S. Air Force, Board Member, was assigned to. monitor the Witness
Statements Panel.

C. PROCEEDINGS

1. OBJECTIVES
a. To collect all data through written statements and taped interviews from:
(1) Eye Witnesses
(2) All other personnel who had access to Launch Complex (LC) 34 during the test
(3) All monitoring perSonnel at:
(a) The Launch Complex 34 Blockhouse

(b) The Acceptance Checkout Equipment ( ACE).Control Rooms in the Manned Spacecraft .

Operations Building ( MSOB)
(¢} All the other observation or recording stations where audio or television (TV) monitoring

was available.

(4) Other personnel as required by the Board

(5) Volunteers of pertinent information that weré not contacted in (1), (2), (3), or (4) above.
b. To construct a sequence of events from the bulk of witness reports and to update this infor-
\nation on a timely basis for usc by the Review Board and other Panels.
c. To identify the pertinent inconsistent or contradictory statemieits to the main data as presénted
in 5. Ojbective (b).
d. To summarize the pertinent information for us¢ by the Review Board and other Panels.
¢. To prepare the statements in proper form for publication as Appendix B to the Final Report.

2. INTRODUCTION

For use as genéral information and orientation are Enclosures 12-1 through 12-5, which are drawn
approximately to scale. Enclosure 12-1 is a simulated acrial view of Launch Complex (LC) 34. En-
closure 12-2 shows the Service Structure clevators and the Umbilical Tower elévator on LC 4. At
the time of thé incident. the 'mbilical Tower ¢levator (450 fect per minuté capability) was held at
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the top of the tower in anticipation of the schedule ‘‘egress” exercise. The Service Structure elevators
were programmed as follows for this test:

No. 1 (Northeast) - 200 feet per minute, capable of being stopped at every level

No. 2 (Northwest) - 100 feet per minute, capable of being stopped at every level

No. 3 (Southwest) - 200 feet per minute, capable of being stopped at every level

No. 4 (Southeast) - 450 feet per minute, capable of being stopped at every level

The Pedestal elevator (65 fpm capability) is a hydraulic lift type platform that rises to the 27 foot
level. Enclosure 12-3 is a plan view of adjustable level 8 (A-8) at LC 34. Enclosure 12-4 is a plan
view of adjustable level 7 (A-7) at LC 34. The overlays in Enclosures 12-3 and 12-4 show the position
of the eye witnesses at the time of the incident. On the Enclosures 12-2, 12-3, and 12-4 are arrows
indicating the direction North and an assumied North. The assumed North is a Kennedy Space Center
common practice used for ¢ase of locating items relative to the Sérvice Structure axes. Witness state-
ments make use of this in describing their existing the Structure on élevators after the incident. En-
closure. 12-5 is a sketch of the Command Module, White Room, Egress Access Arm, and Umbilical.
Tower elevator, showing the egress route of astronauts oin LC 34.

3. INVESTIGATION

Investigation by the Witness Statement Panel was initiated January .31, 1967 when the Panel re-
ceived nine (9) miscellanéous written statements and twenty-six (26) “‘eyc-witness'' statements from the
NASA-KSC Sccurity Office.. These were written or taped statements obtained the évening. of the Apollo
204 incident. At the same time. twenty-one (21) Pan American World Airwasy (PAA) employce wit-
ness statements were received from the Air Force Eastern Test Range (AVETR) Representative to the
Board.

4. OBJECTIVE A

Panel objective a (Collection of Data) was accomplished by contacting the contractors and agencies
involved in the test operations. Those rontacted were either “eye-witnesses™, or television (TV) or
audio monitors of the incident. A total of cighteen (18) ageneies or contractors were contacted (See
General File for list). There were responses for 590 people with 572, written statements and forth (40
recorded statements. Sinde some witnesses submitted more than one written statement or were inter-
viewed twice, a total of 612 statements was. obtained.

5. OBJECTIVE B

Panel 12 objective b (Sequence of Events) was accomplished as shown below, and by the Review
Board Counsel as shown in Enclosure. 12-6. Enclosure 126 is a detailed narrative description of the.
events. The sequéence of events briefly listed herein was ostablished from the bulk of the witness state:
ments,

SEQUENCE OF EVENTS FROM WITNESS STATEMENTS

Between time 6:31:00 pan. EST to Events:
6:31.15 pan. BNT

The:  Witnesses in Launch Vehicle Felt two definite rocking or shaking movements of vehicle
At Interstage, Level A-2: scconds prior to “lire™ report. Unlike vibrations exper-
ienced in past fron wind, engine gimbatling or equipment

input.
Witniesses on Levels Heard “Fire™ and’or “Fire in Cockpit’™ transmissions
AT& AR Heard muffled explosion, then two loud whooshes of es.

caping gas (or explosive réleases).
Observed  flames jet from around edge of Cominand
Module and undér White Rooin.




TV Monitors: Heard “Fire” and/or “Fire in Cockpit’ transmissions.

Observed astronaut helmet, arm, and back movements;
increase of light in Spacecraft windew, and tongue-like
flame pattern within Spacecraft.
Observed flame progressing from lower left corner of
window to upper right, then spreading flame filled win-
dow, burning around hatch openings, lower portion of
Command Module, and cables.

Between time 6:31:15 p.m. EST to
6:33 p.m. EST .

Witnesses on Levels A-7 Repeated attémpts to penetrate White Room for égress
& A-8: action. Fought fires on Command Module, Service Mod-
ule, and in White Room area.

TV Monitors: Observed smoke and fire on Level A-8.
Progressive. reduction of visibility of Spacecraft hatch on
TV monitot due to increase of sinoke.

Between time 6:33 p.m. EST to Repeated attempts to remove hatch and reach crew.
6:37 p.m. EST Continued fir¢-fighting on Levels A-7 and A-8 in White
Room.

Spacecraft. Boost Protective  Cover. (BPC) removed by
NAA personnel J. D. Gleaves and D. O. Babbitt.
Spaceeraft outer (Ablative) hatch removed by NAA per-
sonnei J. W. Hawkins, L. D. Reecc. and S. B. Clem-
mons. Spacccraft Inner hatck: apened and pushed .down
inside by NAA personnet J. V. Hawkins, L. D. Reece,
and S. B. Clemmons at epproximately 6:36:30 p.m.
EST. No visual inspection of Spacecraft interior possible
due to heat and smacke. No signs of life.

Between time- 6:37 p.m.. EST to Extinguish remaims of firss. Fire and Medical support
6:45 p.m. EST arrive.

Firaman J. A. Burch, Jr. and NAA Technician W. M.
Medeall removed the Spacecraft Inner hatch from the
Spacecraft.

Examination of crew and verification of condition.

Between time 6:45 p.m. EST. Service Structure cleared. Photographs taken. Crew re-
January 27, 1967 to 2:00 a.m. EST, moved.
January 28, 1967 Complex and arca ander secure conditions. Personnel

from Washington sand Houston arrive and assmé con-
trol of situation,,

6. OBJECTIVE C

Panel objective ¢ (Contradictory Statements) was accomplistied. "The only significant deviotion, which
had no other substantiation, was the statement of Mc. Gary W. Propst. .RCA Technician. The Witness
was monitoring Operational Intercommunication System (OIS) channel Black 3 and observing the TV
view of the $,C 012 hatch. The call of **Fire” over the OIS and observation of a bright glow in the
spacécraft occurréd simultancously. He siated there was a two 1o two and one-half minute time clapse
from the call antil flames increaséd and covered the hatch opening. At aboitt three (3) minutes, Mr.
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Propst stated, the flames from the outside bottom of the spacecraft began to cat through the area where
the bottom lip of the White Room meets the Spacecraft, and the White Room began to fill with smoke.
He also stated there was movement inside the Spacecraft lasting about two (2) minutes before the flames
began to block the view, and no one entered the White Room until it had become smoke-filled some

minutes later. Mr. Propst stated that he changed the electronic control knobs on the hatch TV monitor
while the incident was happening. This caused all the other TV.monitor screens as mentioned by some
witnesses, to have a monetary (1 to 2 seconds) loss of picture, with either gray, black, or white-out,
but most probably white appearance. As the camera built-in electronics and internal mechanisms were

adjusting themselves, the hatch area could have appeared washed-out due to the Spacecraft interior
brightness for approximately 2 seconds.

7. OBJECTIVE D
Panel objective d (Summary of Pertinent Information) was accomplished as shown herein. Section

(a.) is a summary prepared from the statements of witnesses located primarily on adjustable levels 7
and 8 of the Launch Complex 34 Service Structure. Section (b.) is a summary prepared from state-
ments of witnesses who had access to T\’ monitors located at either the Launch Complex 34 Blockhouse
or at the ACE Control Rooms. These summaries indicate only the initial observations of the witnesses.
Subsequent observations and actions taken are contained in the witnesses entire statements found in Ap-

pendix B.
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SUMMARY OF WITNESS OBSERVATIONS REGARDING FIRE

a. Levels A-7, A-8 and other Areas of Service Structure

Name, Duty, Location

Donald O. Babbitt
NAA, Project Engineer
Pad Leader; A-8 Pad
Leader Desk

James D. Gleaves

NAA, Mechanical Leéad
Technician: A-8 Flyaway
Umbilical

L. D. Reece
NAA, Systems Technician;
A-8, Flyaway Umbilical

Richard A. Hagar
NAA, Electrical Systems
Technician; A-8. -Y
Ar¢a

Richard L. Bachand
NAA. Systems Technician:
A-8, +Z +Y area

Stephén B. Clemmons
NAA, Systems Technician;
A:8, Pad Leader Desk

James E. Cromer

PAA, Elevator Technician;
Umbilical tower elevator
looking at White Room

Joseph . Pleasant
NAA. Systems Technician;
A-8. near stairs to White
Room

Bruce, W. David
NAA, Systems Technician
A-8, Flyaway umbilical

Friecud 1. Hickenbottom
NaAA, Svstems Technician:
A-8. South of Tower

Time Reference

Immediately after OIS report

Shortly after hearing OIS re-
port - believed to be Astro-
naut Chaffee.

Immediately after OIS
report. -

Immediately after OIS

report.

Immediately after OIS
report.

Immediately after OIS

report.

Did not hear report - -
saw flash first.

Someone called *“There's a.
firc in spacecraft’.

Imumediately after O18
report.

hitmediately after OIS
report.
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Initial Observation

Flame from under BPC near steam
duct - followed by concussion.

Heard loud shooooc - entered White
Room, saw flash - followed by fire

and debris covered right side of

Spacecraft. .

Sheet of flame from Coimmand Mod-
ule 12 access.

Two loud pops - fire blew out of
Y and +Y access panels.

Low burp. large whoosh, wall of
flame - floor to ceiling.

White glow around BPC, access pan-
ed between umbilical and White
Room. Loud venting of gases, then
ignition like gas jet being ignited.
No loud explosion.

Flash of fire from White Room door-
side doors blew open.

Heard someone call fire in Space-

craft. - heard muffled explosion - fire
around bottom of Command Mod-
ule - several places - smoke.

Flames within open access panels near
umbilical - followed by whoosh and.
flames shooting out of the panels.

Spurt.of flame under White Room
- explosion - flames at all Command
Module openings.
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Jerry W. Hawkins
NAA, Systems Technician;
A:8, Swing Arm

W. Donald Brown
NAA, Mechanical In-
spector; A-8, -Y Quality
Control Desk

Jessie L. Owens

NAA, Systems Engineer;
A:8, Pad Leadeér Desk,
+Y ar¢a

Robert C. Hedlund

NAA, Systems Technician;.

A8, +Z +Y Area

John E. Markovich
NASA/KSC, Q. C.
Inspector; A-8, +Z (NW)

Joseph L. Stoeckl
NASA/KSC, Q. C.
Inspector; A-8,
SW corner .

Henry H. Rogers, Jr.
NASA/KSC, Q. C. In-
spector; A-8, on S.W.
Elevator

Creed A. Journey
NAA..Electrical Lead-

man; A-8. +Z -Y axis Areca

William J. Schneider
NAA, GSE Technician;

A-7, with back to Service

Module at +Y Area

Dave E. Howard

NAA, Systems Technician:

A-7, near access to Service
Module

J. C. Scott
NAA, Q. C. Inspector;
A-7, under umbilical

After hearing someone yell
*‘Fire”.

No time reference

Immediately after OIS
repeort.

Immediately after OIS
report.

Heard explosion - first
notice

Hears explosion - first
notice

Very shortly after hearing
report on PA

Heard shout as entering level
A-8 from A-7. Threw self to
floor as fire burst out.

Heard “‘Fire" either over
squawk box or down from
level A-8.

After initial fiie - no refer-
erence to OIS report. Heard

Astronaut say, '‘Fire in
cockpit™’.

Heard someone say, “‘Fire
in cockpit"’

D-12-8
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Flame from Spacecraft to Pad Lead- -
er desk.

Command Module 012 access seem-
ed to ignite - minor explosion - 2 i
loud whooshes - escaping gas !

Heard relief valve open - hi-velocity
gas ¢scaping, burst into flame. . o

Hears whoosh - saw small flames
from access hatches.

Heard muffled explosion - saw huge
flash fire - service port +Z axis.

Muffled explosion - Command Mod:
engulfed in flame.

Entered White Room - fire appear-
ed burning from inside Spacecraft
out.

Fire broke out of Command Module
in high velocity stréams,. 6 to 7 feet
long out of servicing ports in south:
east corner (-Y area).

Felt heat on back at call *'Fire".
Went out to get on NE passenger
elevator. Didn't get on. Saw fire
inside Service Module. Got fire ex: .
tinguisher and extinguished fire in
Service Module.

Saw fire dimish from first flame -
loud swoosh ball of flame from bot-
tom of Command Module.

Heard. noise - then second noise -
ball of fire fell from Command Mod-.
to Service Module.




Robert I. Bass
NAA, Systems Technician;
ACE Room

John C. McConnell
NAA, GSE Technician;
Umbilical Tower level
190 Ft.

Burt B. Belt
NAA, GSE Leadman;
On Service Strutture

express elevator,
level 2

George W. Rackleff
NAA-Tulsa, Systems
Technician; A:7, under
White Room

Samuel Williams

NAA, GSE Technician;
A-7, A14-019 Fly-Away
umbilical connection

Forrest R. Rooker
NAA, GSE Technician;
A-7, Al4-019 Fly-Away
umbilical connection

Wwilliam H. Wingfield
NAA, GSE Electrical
Technician; Level A-5

Marvin L. Nelson
NASA/KSC QC Inspector;
A-7, N.E. side of Service
Module

Patrick E. Mitchell
NASA/KSC QC Inspector;
A-7, A14-019 umbilical dis-
connect

Wiltliam C. Deaver
NAA, Electronic Technic-
ian; A-7, A14-019 Fly-Away
umbilical connection

willis M. Medcu
NAA, Mechanical
ian: Service Structure ele-

vator between levels 3 and 4

echnic-

Hears explosion -
heard shouts of ‘‘Fire’.

Heard someone on A-8 or
else over OIS say ‘Fire in
the Spacecraft’.

Heard people yelling ‘‘Fire
in the Spacecraft’’ as eleva-
tor was going to level A-6.

Heard report from spacecraft
crew member

Astronaut: **Fire in cockpit’’
over headset.

Astronaut: ‘‘We have fire
in cockpit’’ over headset.

Heard Chaffee say ‘‘Fire”
over OIS.

Immediately after report
from P/A

Immediately after report

Heard someone say. ' Fire
in Cockpit”

Heard cry of “'Fire'" as éle-
vator passed levels 3 and 4

D-12.9 .

saw smoke :

Muffled explosion - smoke pouring
out and around swing arm iato
White Room.

At indication of ‘‘Fire”” sound - level
A-8 all lit up when it exploded.
Got fire extinguisher - and crossed
over to A-6, grabbed 2 gas masks
and went up to level A-8.

Wanted elevator to go to A-8 but
stopped at A-6. Grabbed gas masks
and took up to A-8. Started fighting
fires coming from parts of Command
Module with extinguishers. .

Large puff of smoke and explosion -
swing arm entry hatch.

Heard explosion immediately follow-
by another, then fire down through
A-7 at Swing Arm.

Heard small explosion then larger
one - Flash of flame through open-
ing A-8 and A-7 at umbilical swing
arm.

Smoke came down to area, saw
paper on fire flying from A-8 level.
Went up to A-8 for iew moments
only and went down to 188 ft. level
to open power supply breakers..

Smoke began to fill the area.

Level filled with smoke

Heard 2 cxplosions - then fire be-
tween Command Module and Ser-
vice Module.

Elevator stopped at level A-8 Ran
down a level or two and took gas
masks to A-8.
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Robert C. Foster
NAA, QC Inspector;
Complex 34 Fuel Area

b. TV and Audio Monitors
Name, Duty, Location

Clarence A. Chauvin
NASA/KSC Test Conductor;
Test Conductors Console
ACE Control Room 1,
MSO Building

William H. Schick
NASA/KSC' Assistant Test
Supervisor; Test Supervisor's
Console - Blockhouse Launch
Complex 34

Gary W. Propst

RCA Technician;
Operational TV Control
Racks - Blockhouse Launch
Complex 34

Alan R. Caswell
RCA-Communications
Controller; Communication
Control Racks - Blockhouse
Launch Complex 34 -

Donald K. Slayton
NASA:MSC, Director of
Flight Crew Operations; As-
tronaut Console Blockhouse
Launch Complex 34

Daryl O. Cain

N.AA., Spacecraft 017 Test
Conductor; ACL Contrnl
Room No. 2, MSO Build-

ing

Saw smoke

Initial Notice

“*Fire” over Operational
Intercommunications System

(OI8).

“Fire in Cockpit™ over OIS

“'Fire in the cockpit'” over
OIS

Technician. Propst called
attention to monitor - stat-
ing Fire in Spacecraft.

Cal' of “Fire’ on OIS

Hatch Camerascemed to
blank out like someone had
shined a very bright light
into lens of camera.

D-12-10

Looked upward and saw smoke. Car-
ried gas masks and fire extinguish-
ers to SE elevator and took to level
A-8.

Observation

Noticed flames in vicinity of apex
cover at top of Command Module.
Not aware fire was in Spacécraft
until heard over headset shortly af-
ter.

Saw flames climbing about halfway
up the.side of the Spacecraft com-
ing from the interface between the
Command Module and the Service
Module.

Observed hatch in TV monitor. Saw
bright glow in Spacecraft. Observed
Astronaut arm and leg movements
lasting about 2 minutes until flames
obscured vision. A spiit second later
flames go past window. Fire in-
creased steadily. Flames from out-
side bottom of Spacecraft where it
meets lip of White Room and from
under hatch,

Observed hatch on TV monitor.
Flames flickered insidé Spacceraft on
left side of window .and in 15-20
seconds almost covéred window. Saw
center astronaut’s helmét move dur-
ing first few seconds.

Observed Spacecraft hatch on TV

monitor. Flame around hatch. Smoke
increased. Detected people trying to

get to hatch door. Smoke obscured
view from TV Camera.

Picture wasregained. Saw “Guttery™

typeflames about 6 inches high mostly
onrighthand side at basc hatch. Im-

pression one of the quads had fired
and fire was outside Spacceraft under-
neath the Command Module. Ob.-
served the fire fighting attempts and

TRy
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assumed Astronauts were safe and
staying inside craft until fire exing-
uished and smoke cleared from area.
Camera eventually turned off. Not
aware of tragedy for couple of hours
because principally engaged in mon-
itoring own test on spacecraft 017. . i

Donald R. Jones Illumination within Space- Noted tongue of flame between cen-
NASA/KSC - Chief, craft and call of ‘‘Fire” ter Astronaut’s helmet and hatch
Electrical Systems, Saturn over OIS window on hatch camera. Saw As-
IV-B; VIP Room - Block- tronaut’s arms moveé toward hatch.
house Launch Complex 34 At this time interior of Spacecraft

was illuminated to such brilliance
picture blacked out.

Albert E. Jorolan “‘Hey, there’s a fire in here”’, . Observed 2 distinct tongues of fire
NASA/KSC - Launch Ve- over Spacecraft communication .positioned at 11 and 7 o’clock on
hicle Measuring Instrumen- channel. Identifies voice as TV monitor. Screen was dark, lo-

| tation Engineer;, Measuring Chaffee’s. cation of fire not identifiable. Cam-
Station-Blockhouse Launch era and/or target was not identified
Complex 34 in statement.

8. APPENDIX B - WITNESS STATEMENTS

The witness statements and releases for the statements contained in Appendix B are from:

(1) Personnel on adjustable levels 7, 8, and other areas of Launch Complex 34 Service Structure
(34 total)

(2) Representative TV monitors (7)

(3) Representative audio monitors (2)

(4) Other Witnesses (3)
The index of Appendix B contains witnesses names, organization, position or duty, location .at the time
of the incident, and date(s) of statement(s). A page of common abbreviations and definitions is included
in Appendix B. Only the witnéss statements containing testimony relevant to thé investigation are in-
cluded in this Appendix.

9. OTHER STATEMENTS

The statements of witnesses (names listed in Appendix B), which do. not provide relevant testimony,
are retained in the Apollo 204 Review Board General File as a matter of record. These statements,
not part of Appendix B, are arranged by order of primary importance within the categories:

(1} TV moniiors

(2) Audio monitors

(3) Related areas

(4) Miscellaneous
The relevancy of testimony has been reviewed by Counsel to the Board. The Board Administrative Pro-
cedure No. 16, titled *‘Coordination Policy for Interviewing Witnesses”, was used when obtaining re-
corded witness statements. The General File also includes all original statements and/or tape recordings
of all witnesses.

10. OTHER RESPONSIBILITIES

A total of thirty (30) requirements for information were placed on the Panel. These requests varied
from lists. of witnesses to information in definite disciplines (Enclosure 12-7). The requirements came .
from the Board, the Board Panel Coordination Committee, other Panels, and NASA Headquarters.
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11, WITNESS CATEGORIES

Several categories of witnesses were established on the basis of information contained in their state-
ments. These were: gas or vapor odors during pre-ingress, astronaut ingress, eye-witnesses of the incident,
TV monitors, audio monitors, and rescue, security and medical persénnel. A tape recorded conference
among members of Panel 7 (Test Procedures), Panel 8 (Materials Review), and witnesses who had ment-
ioned an unusual odor during ingress or cabin purge, was conducted February 9, 1967. The purpose
of this conference was to ascertain the exact articles passed in and out of the Spacecraft hatch, the
placemént of articles in the Spacecraft, and a more detailed description of any odors noticed. The tind-
ings obtained in this conference were forwarded to Panels 7 and 8. The minutes of the conference are
contained in the Review Board General File.

D. FINDING AND DETERMINATION

FINDING
A total of 612 witness.statéments were obtained by Panel 12.

DETERMINATION
The Witness Statements Panel 12 believes that all people with pertinent information regarding the
Apollo 204 incident of January 27, 1967 have been contacted.

E. SUPPORTING DATA

Enclosure
121 Aerial Drawing of Launch Complex 34
12-2 Launch Complex 34 Elevators
12-3 LC 34 Service Structure Adjustable Level 8 Platform
12-4 LC 34 Service Structure Adjustable Level 7 Platform
12-5 LC 34 Egress Route for Astronauts
12-6 Detailed Narrative Description of the Sequence of Events

12.7 Requirements placed on Panel 12.
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L. D. REECE, NAA

RICHARD A. HAGAR, NAA
RICHARD L. BACHAND, NAA
STEPHEN B. CLEMMONS, NAA
JOSEPH H. PLEASANT, NAA
BRUCE W. DAVIS, NAA
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12. JERRY W. HAWKINS, NAA
13. W. DONALD BROWN, NAA
14. JESSIE L. OWENS, NAA
15. ROBERT C. HEDLUND, NAA
16. JOHN E. MARKOVICH, NASA
17. JOSEPH L. STOECKL, NASA
18. HENRY H. ROGERS, JR., NASA
19. CREED A. JOURNEY, NAA

FRIEND DALE HICKENBOTTOM, NAA 33. WILLIS M. MEDCALF, NAA
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LC- 34 SERVICE STRUCTURE ADJUSTABLE LEVEL 7 PLATFORM
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20. WILLIAM J. SCHNEIDER, NAA

21. DAVE E..HOWARD, NAA

22. J.C. SCOTT, NAA

26. GEORGE W. RACKLEFF, NAA- TULSA

27. SAMUEL WILLIAMS, NAA

28. FORREST R. ROOKER, NAA

30. MARVIN L. NELSON, NASA

31. PATRICK E. MITCHELL, NASA -
32. WILLIAM C. DEAVER, NAA A
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DETAILED NARRATIVE DESCRIPTION OF THE SEQUENCE OF EVENTS

The following is a description of the cvents surrounding the Apollo 204 incident, as determined by
the Apollo 204 Review Board Counsecl. This narrative is based upon witricss statements {Appendix B),
a recording of the communications on the OIS channel Black 3, and re-interviews (non-recorded) of the
principal participating witnesses. The re-interviews (March 28, 29, and 30, 1967) were donc by the Re-
view Board Counsel with the Witness Statements Panel 12 chairman and one Pancl 12 member present.
The following was reviewed by the chairman of Panel 12 and in his opinion is a true representation
of the facts.
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DETAILED NARRATIVE DESCRIPTION OF THE SEQUENCE OF EVENTS

The following is a description of the events surrounding the Apollo 204 accident, as determined by
the Apollo 204 Board Counsel. This narrative is based upon witness statements (Appendix B), a record-
ing of the communications on the OIS channel Black 3, and re-interviews (non-recorded) of the prin-
cipal participating witnesses. The re-interviews (March 28,29 and 30, 1967) were done by the Board
Counsel with the Witness Statements Panel 12 Chairman and one Panel 12 member present. The fol-
lowing was reviewed by the Chairman of Panel 12 and in his opinion is a true representation of the
facts.

It should be recognized that during the attempt to remove the various hatches, visibility within
the working areas was virtually non-existent. At the same time, some individuals were wearing gas
masks making identification extremely difficult. It is possible that individuals have beenr improperly

placed during the description of .a particular sequence. Care has been. taken to reconstruct the scene.

as accurately as human memory will allow. In an effort to identify. the individuals involved during

the various hatch removals, participants ran through an experiment on a mock-up spacecraft. The.

experiment tended to clarify the sequence of events and is relied upon in this narrative as being a
reliable indication of the actions involved in the crew.rescu¢ attempt.

Complex 34 consists of the Service Structure coataining adjustable levels which completely surround
the vehicle and the Command Module and an umbilical tower. Work on the vehicle during érection
and preparation for launch, is carried out on the various enclosed adjustable levels. Prior to launch,
the entire service tower is moved away from the erected vehicle.

The umbilical tower is a fixed installation containing an elevator, umbilicals to the Launch Ve-
hicle, and an environmental control assembly (called a “*white roont™), at the end of a swinging access
arm. The ‘‘white room', which is relatively small, swings against. and surrounds the hatchway of the
Command Module. It is separat¢ from adjustable Level 8 which completely surrounds the Command
Module, until the service tower is pulled away. When the service tower moves away, the **white room"’
stays in position. pressed against the Command Module hatch, until 30 minutes prior to launch. It is
through.the white room, the access arm and the clevator, that crewmen can escape from the Command
Module in the event hazardous conditions are discovered. After the access arm and the white room

swing away from the vehicle, escapé from hazardous conditions on the pad would be via the Launch .

Escape Svstem (LLES). It contains a solid fueld rocket motor, capable of pulling the Command Module
cléar of the compiex. Prior to the Plugs Out Test. the Launch Escape System, with its rocket motor,
was crected on top of the Command Module. While the wires activating the LES were shorted, there
nevertheléss remained the possibility that if sufficient heat were generated, the solid fuél could explode
or the motor ignite. This would cause wide spread deéstruction to the adjustable levels of the servier
tower and to the Launch Complex itsclf.

The “white room' is completely séparate from the service structure since it is an integral part
of the umbilical tower. However, the ““white room’ and the access arm, swing into Level A-8 where
the Command Module is situated. In this configuration, the “‘white room"’, the access arm and the
umbilical tower appear to be part of the service structure.

The *“white room™ is attached to the Command Module by an. hydraulically operated adapter boot.
The boot fits against the Command Module, it’s flexible material forming a scal around the Command
Module hatch. From inside the rectangulirly shaped *‘white room™’, the adapter boot presents a ramp-
like. appearance to the Command Module hatch; the floor of the white room being clevated abiove
the hatchway. A door opens from the access arm into the “white room'’. Another white room door
directly opposite the accoss afm doorway leads into Level A-8. This sccond door was scaled shut at
time of the accident. The door is sealed as a safety precaution 16 prevent use once the service structure
is pulled away from the Command Module. Until that time. access into Lével A-8 is possible irom
the access arm itsélf.

ENCLOSURE 12-6
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Four corner elevators on the service structure serve the various levels.

The count on OCP-FO-K-0021. the Plugs Cut Test, was at T-10 minuter and holding. Efforts
were being made to correct communications difficulties which. had existed throughout the test. How-
ever, the communications difficulties, while still existing, werz not deemed important enough to halt
the test. The count was due to resume within minutes when the first report of fire was heard.

The report from inside the Command Module is believed by the witnesses on Level A-8 to have

been made by the Pilot. Some heard the report over their headsets, others heard it over speakers
installed on Lovel A:8.

After the initial shock of the report of fire, followed within seconds by the rupturing of the Com-
mand Module with flames pouring out of the failed. area of the Command Module, efforts were begun
to remove thr three hatches of the Command Module.

At the instant of the report of fire, J. D. Gleaves, standing on the-access arm, immediately began .

moving toward the ‘*white room”. He heard pressure escaping from the cabin relief valve and recalls
thinking at the time, that the Command Pilot had dumped the pressure of the Command Module in
accordance with the fire emergency procedures. It was his feeling that since the cabin was being de-
pressurized he would have no ditficulty in removing the inner hatch. As Gleaves started to step into
the white room, he saw a very bright flash of light emanating through the porthole of the Command
Module. He turned around. With him at this time was J. W. Hawkins. As they neared the door on
the access arm, Gleaves recalls feeling a pressure and secing tongues of flame escaping from the failed
portion of the Command Module. The force of the pressure pushed him against Hawkins. With some
difficulty they opened the door, which opened toward them. Their first thoughts after seeing the Com-
mand Module rupture and the flames spread across Level A-8, was that Pad Leader D. O. Babbitt
and the others must have been killed. It was only after Babbitt and others joined them on the swing
arm, that they realized that no one on Level A-8 had been seriously injured as a result of the rupture.
of the Command Module. Hawkins secured a fire extinguisher, entered the '‘white room’ and put out
two localized fires. Babbitt and Gleaves immediately returned to the white room area and began the
job.of removing the boost protective cover (BPC) hatch, which is the. Command Module’s outermost
hatch. Though the BPC hatch had not been fully installed, that is, dogs which attach it to other
portions of the boost protective cover surrounding the Command Module. had not been engaged, it was
necessary to insert a tool into te hatch in order to secure a hand hold. Babbitt and Gleaves report

that the BPC hatch. itself .had been distorted, probably by the fire and rupturing of the Command
Module. The hatch, which normally would have been easily removed, had to be forced. During this
period of time, the '*white room’* continued to fill with smoke.

While some individuals had working gas masks, others did not. Even when the gas masks, pri-
marily desighed for use in toxic atmospheres, became operative, they were unable to work efficiently
except for very short periods of time in the dense smoke-filled atmosphere of the white room.

Visibility was virtually zero. The various crews working in relays had to proceed primarily by the
sense of touch.

After removal of the boost protective cover by Babbitt and Gleaves, they left the *‘white room".
Gleaves had no gas mask and was obviously feeling the effects of the dense smoke. He was beginning
to gag and choke, and yet, in spite of his physical condition, was able to complete, with Babbitt's
assistance, the complete removal of the boost protective cover hatch. The tool used to remove this
hatch is the same tool used to remove the ablative hatch and the inner hatch of the Command Mod-
ule. As Babbitt and Giecaves left the ‘“‘white room’’, Gleaves.recalls handing the tool to Hawkins.
Hawkins does not recall who handed him the tool. He¢ knows someone did.

With Hawkins were S. B. Clemmons and L.. D. Reece. During the ablative hatch removal, Babbitt
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was also in the ‘“‘white room’’. Within one minute and 30 seconds of the first report of fire, Babbitt
had entered the ‘‘white room’’ at least once and perhaps twice. He had recovered his headset and was
able to contact the blockhouse and describe the conditions as they were developing.

The removal of the ablative hatch was relatively simple. After the tool was inserted, the hatch was

lifted off and carried out of the white room by Resce who threw it on the floor of adjustable Level 8
once he was clear of the *‘white room”’.

Hawkins remained in the ‘‘white room’’ after the ablative hatch was removed. Continuing to use

- the removal .tool, he began work on the inner hatch. With him were Clemmons and Reece, though

the witnesses at this point, because of the dense smoke, do not recall seeing all others. in the ‘‘white
room’” at the time. Hawkins and Clemmons were apparently nearest the hatch, Hawkins using the
tool to unlock the hatch while Clemmons was attempting to secure a hand hold on it.

There are two handles on the exterior of the inner hatch which, when installed, are wired down
with safety wire. Whethér or not Clemmons broke the safety wires holding the handles flush to the
hatch, he does not recall. Once the hatch was unlocked, both men pushed it upward to relieve it from
the dogs. Once the inner hatch was free, they attempted to drop it down onto the Command Module
door. The katch went only part way down.

The pad crew realized that it was not necessary to completely remove the inner hatch in order
to provide access to the interior of the Command Module. During the scheduled egress exercise the
inner hatch would have been unlocked by the crew and placed on the floor of the Command Module.
While a small portion of the hatch cover extends above the lower rim of the hatch, access to and
from the Command Module is possible.

When the inner hatch was unlocked, intense heat ans smoke came out of the open hatchway. No

flames were visible on the inside. Two floodlights installed on the couches were barely visible through
the smoke.

Hawkins attempted to examine the interior of the Command Module. He called out to the crew-
men. He remembeérs there was an unusual silence from the Command Module interior.

Babbitt too had examined the Command Module’s interior. Concerned about reporting over the
wide communications net that he was then using that the astronauts were dead, he simply advised the
ground that he would not describe what he had seen..

Babbitt and H. H. Rogers, Jr., returned to the “‘white room’’ after the inner hatch had been
unlocked and partially lowered into the Command Module. During the efforts to. lower the hatch,.it
dropped further down into the Command Module. Babbitt and Rogers then returned for fresh air to
the swing arm.

Shortly, thereafter, Babbitt, suffering from smoke inhalation in the efforts of the attempted rescue,
was relieved as Pad Leader by L. Curatolo.

Gleaves who had at various times been forced to the swing arm by the smoke, returned, saw that
the hatch was part way down and gave it a kick. As a result of the kick, the hatch fell even further
into the Command Module. Gleaves had secured a flashlight from his tool box during one of his entrics
into the white room and peered into the dark smoke and soot-covered interior of the Command Module.
He could sec nothing except the faint glow of the floodlights mounted near the couches. The lights were
within inches of his position. but they appeared to be small candles very far away.

W. M. Medcalf entered the “‘white room™ and began his attempt to remove the inner hatch com-
pletely from the Command Module.




; Members of the regular fire department began arriving at Level A:8. The pad égress team, which .
had been standing by at the fire station, also resporided to the call, but in much slower M113 Armor-

ed Personnel Carriers. The team was scheduled to participate in the egress exercise, scheduled at the
énd of the plugs out test.

Fireman B. Dawes arrived at Level A-8 through a service élevator and went to the “‘white room”.

} He recalls seeing the hatch laying inside the Command Module. Fireman J. A. Burch, Jr., upon his
j arrival at the “‘white room" saw people working around the hatch. He Joined them and began to pull
at thé inner haich in an effort to remove it completely from the Command Module. He began to feel

, the éffects of the smoke and had to run out of the. ‘*white room® to the access arm. On the access
arm he found & gas maks, donned it, and returned to the *‘white room™ to continue in his attempt
to remove the hatch from the Command Module. Once again he was not successful. He was forced
out of the “‘white roem” by the sraoke. He replaced his gas maks, and returned for a third attempt
at the inner hatch removal. This time with the aid of Medcalf, he was successful. With the exception
of . Assistant Chief J. C. Mooney, who was a member of the pad egress team, none of the firemen
were familiar with the coufiguration of the Command {fodule. They had received no training in the
removal of the various hatches, since it was felt that the pad egress team would be available to perform
this function during hazardous tests or launches.. The pad egress team did have knowledge of the Com-
mand Module configuration and had appropriate tools to remove the three hatches. Chief -Mooney

arrived at ““white room" after the inner hatch cover had. been completely removed from the Command
Module.

After the hatch was removed, Burch leaned into the Command Module. Everything was black.
He could not see any bodies. He sccured a flashlight but cven with its assistance he was unable to sce
anything. As he was crawling out of the open hatchway, he did notice one body. He attempted to pick
it up, but he was unable to move it. He then left the Command Module. In the meantime, Fireman
B. . Batts with others was removing the panel that sealed the second door of the ““white room’”’,
which led directly onto Level A-8. This was necessary in order to vent the “'white room" and the
Command Module. The use of fans to blow the smoke out of the Command Module was considered
unwise, since the fans could possibly re-ignitc substances within. the.Command Module. Chief Mooney, . a
member of the pad cgress team which had planned to participate in the cgress exercise scheduled for
the end of the Plugs Out Test. also made an cffort to rémove crewmen from the Command Module..
This activity was stopped, confirmed by physicians who had arrived at the Command .Module, that
all three astronauts were dead, and that an investigation of the. Command. Module as it was found after .
the hatchés were open would be important in attempting to determine the cause of the fire.

Photographs were then taken of the Command Module, of Level A-8, and other portions of the
service structure. T ’

Witnesses reported secing firemen on the. complex without firefighting equipment. Since cach level
contains fire extinguishers as well as hose lines. it was not necassary for them to being equipment from
the ground in order to fight fires. The hose lines were working and lines were charged, though not
used. Fire extinguishers from Level. A-8 and other level: of the service structure were used to control
blazes outside the Command.Module and at other locations on the service structure.

Because of the proximity of fires, workers removed their nylon work smocks. Examination of the
smocks after the incident showed that some of them had been burned, apparently from fire brands
crupting onto Level A-8 when the Command Modnle ruptured.

.y

! The access arm  was the closest position to the “white room™ in the Command Module where

: fresh air was available. for the workers. While a few witnesses reported that their gas masks were oper-
ative, a majority indicated they were of littlé assistance during the rescue attempt, because of the den-
sity of the smoke.
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J. E. Cromer, on duty at the Umbilical Tower elevator, reported that the clevator was at Level
200, which corresponds with Level A-8, at the time the fire began. While the elevator could be re-
motely controlled from the blockhouse, Cromer could also control it from his position on the umbilical
towér. The clevator remained at Level 200 until Gleaves, choking and gagging from the smoke inhaled
in his repeated entries into the “'white room’, had to be sent to the ground. Cromer reports that the
first indication that he received of the firc was the sensation that there was an explcsion on Level A-8.
He also reports seeing a tongue of flame emanating from the “‘white room ’. Immediately after the
explosion, personnel from the inside of Level A-8 came out on the access arm. After reporting there
was a fire to his control point within the blockhousc, Cromer broke out a box containing gas masks.
Cromer reports that personnel on the access arm immediately began re-entering the “‘white room™ in
their efforts to remove the hatchés and effect crew rescue.

Gary Propst, an RCA technician, stationed in the blockhousé and responsible for controlling remote
television cameéras installed on Level A-8 and in the “'white room'’, first became aware of the fire
through the report heard on his headset. He immediately looked at the "‘white room’ monitor. He saw
light in the Command Module emanating from.a point on .it’s left side. At .the same time he saw hands
reach above the hatch, and movement of the crew inside of the Command Module. With the light .in-
creasing in intensity inside of the Command Module, Propst immediately adjusted the camera to the
light levels within the Commaud Module. "This action may have caused television monitors to show
what appeared to be an explosion of white light, but was in reality an adjustment of the camera’s
sensitivity to the light. -

Propst is convinced that the time of the accident, from the moment he first learned of the fire,.
until the “white room™" filled with smoke. was much longer than data indicates. He recalled engaging
in a conversation with others in the blockhouse as to when the crew would blow the hatches. Propst
was not aware that the hatches on the Command Module could not be exploded off. He recalls, by
viewing othei monitors at Level A-8. that the “white room" did not fill with smoke until visibilitv was
almost impossible on Level A-8 itsclf. As the fire progressed, smoke did fill the ““white room’’ making
detailed viewing through the TV camera impossible. However, Propst could tell that there was activity
going on in the “white room™ as individuals would stand in front of lights installed for the TV cam-

cras, thus varying the light intensity. Whilc he could discern that something was going on. he could
not see in detail, what was happening.

While artangemeiits can be made to video tape the television monitors, facilitics for doing this are
not lscated withint the blockhouse. and a video tape docs not exist of what the monitors showed during
the fire period.

Propst viewed a motion picture. of a test fite in a boilerplate Command Module taken in- Houston,
Texas. after the incident. He states that the film showing fire through the boilerplate hatches. at 16.4
pounds per square inch purc oxygen, were very close to what he viewed through the monitor. At onc
point in the film, bright white flames sweep across the hatch. Propst does not believe that this hap-
pened the night of the fire, though the quality of flickering light was similar to what he observed. It
should be noted that in the boilerplate fire test. the vessel was vented at a different point than where
rupture occurred on Spacecraft 012 during the night of the fire,

The report of fire was radioed to the fire station by G. C. Meyer, Pad Safety Officer. As the
fire trucks approached the complex in response to Meyer's call, fivemen looked at the top of the launch

complex and saw very little smoke. Thinking that the area would be relatively clear, they did not take .

air packs with them. which were available on the truck. Later, after the smoke conditions were dis-
covered by the firemen, the air packs were taken to the fire scenc.

The total clapsed time from the report of fire to the operiing of the inner hatch into the Command
Module could not have exceeded five minutes. 27 seconds. This is based upon a timing of the tapes
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made of voice transmissions during the incident. The timing is verified by a log matintained by W. H.
Schick from within the Blockhouse. Schick’s log is based upon reporis he heard over the communica-
tions network. While the GMT timer he was using did not show '‘seconds’’ he was able to discern.
minutes and record them in his log. He shows the first report of fire as having been received at 6:31
p.m. and the first report that the hatches were off at 6:36 p.m. Since he did not have a *‘seconds™

display he was unable to record the exact sécond the fire report was heard, nor the exact time of the
report that the hatches were off.

None of the men working on the hatch removal believed the crew could have survived the fire.
The heat was described as intense, the destruction considerable. Despite their belief that the crew was
lost, and their knowlédge of the hazard which existed because of the rocket motor above them on the
Launch Escape System, they proceeded under almost impossible conditions to open the Command Mod-
ule in a desperate effort the save the crew. That the hazard was real in their minds. is shown by the
statement of one witness, that he considered jumping from the tower immediately after the Command
Module erupted. He felt that death was imminent in any event.. He,. nevertheless, stayed at Level A-8
and worked in the **white room’’ to remove the hatches,

Curatolo, who had relieved Babbitt, was relieved by J. Murphy at 8:00 p.m. By then, all of the
fires had been exinguished for some time.

Removal of the crew was to begin only after complete photographic coverage of the Command
Module had been completed. The exact configuration of the Command Module. the position of its

switches, and the evidénce of what lights werc burning, were considered to be important for further
investigation.

By 2:00 a.m. Saturday morning, the crew had been removed from the Command Module.
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REQUIREMENTS PLACED ON PANEL 12

From

. Dr. Floyd Thompson. Board Chairman

. Col. Charles F. Strang. Poard Member

. Mr. George C. White. Jr.. Board Member

. Board Pancl Coordinstion  Committee

. Board Panel Coordination Comumittee

Board Panel Coordination Committee

toard and Pancls 6. 8, 11,14, 17,18, and 1Y

. Di. George E. Mueller. NASA Headquarters

Panel 1

. Panel 2

. Panel 3

. Panel 3

CPanel 7

. Pancl 8

Subject

Required memorandum regarding Baron and Parker
reports.

Requested information from witnesses on Levels AT
and A-8 on whethier they touched or caused move-
memt of the Conumand Module or Sérvice Module
in the five-minute nterval immediately preceeding
the incident.

Requested a statement from LeRoy G. West (NAN)
regarding placement of gas chromatograph  plug.

Requested copies of extracts of witness statement
information be sent to the Committee members.

Required Pancl 12 to submit a status report .to the
Comumnittee at the daily 5:00 p.m. meeting.

Requested Interim Report on Pancl activitics.

Required copies of all pablished witness statements
and extracts.

Requested number of people located on Levels A7
and A-8 of the Service Structure and on the
Umbilical Tower at LG 34 at the time of the inci-
dent.

Requested tatements from personnel involved in
pre-crew in jress. crew ingress. cabin close-out. and
cabin purge.

Requested a sct of witness statements for temporary
petusal.

Requested copies of Bendix Gas Analyscs.

Required further statement from James F. Terry
(NASA-KSC) regarding times in relation to indi-
cations of fire versus TV monitor image.

Requested information on documents that went into
and out of Spacegraft (112 prior to hatch closure.

Required:

(a) Information concerning astronaut placement of
loose articles,

(b) Interview of ingress and hatch close-out crew.
(¢) Interview of witnesses regarding knowledue of
solvents used and or strange odors detected.
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; (d) A list of personnel who visited Levels A-7 or A-8
L on LC 34 for the 24:hour period prior to the inci- .
dent. : E
(e) Certain witnessés to participate in s niff test. '

15. Panel 10 Requested .statements regarding cabin relief valve
operation, or timeés of explosive or popping noises
during the first 15 to 20 scconds of .the fire.

16.. Panel 11 . Requested:
(a) A PAA Dispensary list including medication given
to personnel involved in the incident.
(b) All information regarding astronaut body posi-
tions,

ey

17. Panel 13 Requested witness comments regarding emergency
equipment.

18. Panel 14 Required:

(a) List of all personncl who were on LC 34 from
5:30 p.m. EST to 7:30 p.m. EST on January 27. T
1967. ;
(b) Copies of s'alements made by Thomas R. Baron o
(self-employed). Donald (). Babbitt (NAA) James )
D. Gleaves (NAN). -and Rocco A. Petrone (NASA:
KSC). B
(c) Copies of any statement that comments on sccurity
or lack of security.

(d) Copy. of Arthur E. \'recland (Federal Electric
Corporation) statenent.

19. Panel 16 . Requested certain witnesses observe the TV simu-
lation film to obtain witnesses reaction regarding
clarity and detail of the simulation.

20. Pancl 17 Requested Panels 3. 11, and 12 prepare a final
“Time Line” from onset of T-10 minutes hold
through medical determination of deaths.

21. Panel 18 Requested:

(a) Certain primary witnesses view the Panel 16 TV
simulation film and note any changes in. or verify.
the witness observations and time correlations.

(b) Interviews of Richard A. Hagar (NAA) and
Richard I.. Bachand (N.\.\) regarding movement
of any article in the Spaceeraft during crew re-
moval.
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GROUND EMERGENCY PROVISIONS J
A. TASK ASSIGNMENT

The Apolio 204 Review Board cstablished the Ground Emergency Provisions Panel, 13. The task '
assigned for accomplishment by Panel 13 was prescribed as follows:
This task involves an orderly review of planned.ground emergency procedures relative to their
adequacy, as well as a review to determine that émergency procedures, in fact, exist for all approp- -~
riat¢ activities. This review should concentrate on activity at the launch site, and should include -
recommendations to the Board for chinges in existing procedures and for the creation of new emer-
gencey procedures if deemed recessary.

8. PANEL ORGANIZATION _ f -

1. MEMBERSHIP

The assigned task was accomplished by the following members of the Ground Emérgency Provisio
Pancl:

Mr. G. ¥, Page, Chairman. Kennedy. Space Center (KSC), NASA

Mr. L. A. Barnett, Kennedy Space Center (KSC). NASA - - "
Mr. N. M. Carlson, Kennedy Space Center (KSC), NASA -
Mr. J. H. Chappee. Manned Spacecraft Center (MSQC). NASA -
Mr. R, W, Cunningham, Manned Spaceeraft Center (MSC), NASA

Mr. RS, Sayers. Manned Spacecraft Center (MSC). NASA

Col. H. G. Russell, U. 8. Air Force, Office of Manned Space Flight (OMSF), NASA

Mr. R. Rochester, North American Aviation (NAA), Downey, California

Me. G

. F. Smith, North American Aviation (NAA), Downey. California .
Mr. K. C. Wishon, North American Aviation (NAA), Downey, California
Mr. H. HL Luetjen, Consultant, McDonnell Company, Kennedy Space Center (RSC)

2. COGNIZANT BOARD MEMBER

Colonel Frank Borman, U, 8. Air Force, Board Member, Manned Spacecraft Center (MSC), NASA.
was assigned to monitor the Ground Emergency. Provisions Panel.

C. PROCEEDINGS

1. The Panel approached the assigned task in two phases. First, a review and evaluation of the emer-
geney provisions at the time of the accident. This review included investigations of:

a. The émergency procedures in the published documents:

b. The emergency equiptuent internal and external to the spacecraft

¢. The cmergeticy training of the flight crew and checkout test team personnel.

The sceotrd phase was a review of the existing methods used to identify hazards and insure adequate
documentation of appropriate safety procedures and applicable emergency instructions in the operatioual
test procedures,

2. PUBLISHED EMERGENCY PROCEDURES

a. The Apollo Crew Abbreviated Checklist (Reference 13-1) was prepared by the contractor under
the direction of the Manned Spacecraft Center (MSC) Flight Crew Support Division. The docu-
ment includes flight erew emergency procedures for:

(1) Fire or smoke in the cockpit in flight and.

(2) Pad egress from T-30 minutes to lift-off.

The inflight fire of smoke procedures considered in (1) above are not appropriate for the
sitwation involving  internal fire during ground operations. (Referenice report by Panel 20.) The
unaided Command Module (C MY egress instructions provided in (2) above were applicable for
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actions required by the crew to effect egress from the C/M for any reason. A minor ¢hange fo
the unaided crew procedure was documented during the course of a briefing given to the AS:204
Flight Crew by members of the Apollo Emergency Egress Working Group (Enclosure 13-1) on
January 23, 1967. This c¢hange refle¢ted an agreement to maintain suit oxygen flow and crew
¢ommunications until the hatches were removed.

b. The Apollo Operations Handbook (AOH) (Reference 13-2) is prepared by the contractor under
the direction of MSC and c¢ontains flight crew emergency procedures similar to those described
above in paragraph a. In practiceé, the emergency procedures developed and documented in the
abbreviated crew checklist are subsequently included in the AOH so that ground ¢ontrol personnel .
are made awaré of the crew actions to be followed in the event of an emérgency.

c. The Apollo Flight Crew Hazardous Egress Procedures Manual (Reference 13-3) is prepared by
the Emergency Egress Working Group of the Apollo Launch Operations Committee (Enclosure
13-2). This manual is the définitive document concerning spacecraft and pad egress procedures
and represents the combined efforts of Kennedy Space Center (KSC), MSC, and the Air Force
Eastern Test Range (AFETR). The .scope of this document is limited to cover only the terminal
30 minutes of a. launch countdown or countdown demonstration. The procedures defined concern
only the actions involved in unaided, aided, or. incapacitated crew egress during that time period.
Actions required to cope with the .contingeéncies which could require crew egress are specifically
excluded.

The procedures in this manual which define flight crew actions involved in unaided egress
agree with those documented in the Crew Checklist and .the AOH. The time.line on Page 25
(Enclosure 13-3) of the egress manual indicates 60 seconds are required for the flight crew to open
the spacecraft hatches and egress once the cabin pressure is vented. Practice runs under ideal con-
ditions involving non-flight spacecraft configurations indicate that estimate to be correct. (A practice
run involving a fully suited flight crew, venting cabin pressure, removing the three flight config-
uration hatches and egressing the spacecraft has never been performed.) Although there are no
documented data available, the portion of the unaided egress time (60 seconds) involved in hatch
removal by the flight crew is considered to be 40 to 50 seconds.

Incapacitated flight crew egress procedures defined in the egress manual are intended for use
by the trained members of the Pad Egress Team. The time lines on Pages 26 and 27 of the manual
(Enclosure 13-4) indicate 10 minutes is required from initiation of the operation to completion of
crew removal. FHowever, the portion of that time required to rémove all three hatches from the
outside is 70 scconds, assuming cabin pressure is alrecady vented..Numerous practice runs by Pad
egress personnel have verified that time to be correct under ideal conditions.

At the time of the AS-204 accident, the trained Pad Egress Team was not on station at

Launch Complex 34. Their presénce during the Space Vehicle Plugs Out Integrated Test had not
been required since the opération was not préviously identified as hazardous. However, the entire
egress tecam was due on station following completion of the test in support of an unaided cgress
practice operation.
d. The spacecraft checkout procedure for the AS-204 Space Vehicle Plugs Out Intégrated Test was
OCP FO-K-0021-1 (Recference 13-4). This document, like all spacecraft tést documents at KSC,
was prepared by the contractor and approved by NASA-KSC-Spacecraft Operations (SCQO). The
document did not contain emecgency procedures other than two pages of instructions for emergency
shutdown of spacecraft direct current (DC) and alternating current (AC) power. The safety re-
quirements included in the Operational Checkout Procedure (OCP) do not designate any portion
of the test procedure as hazardous. (Enclosure 13:3). _. .

The test objectives listed for the procedure include:

(1) To verily overall Spacecraft Launch Vehicle (8C/LV) compatibility and demonstrate proper
function of Spacecraft (S'C) systems with all umbilicals and Ground Support Equipm rt (GSE)
disconnécted.

(2) To verify no clectrical interference at time of umbilical disconnect.
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(3) To verify astronaut emergency égress procedures (unaided egress). .

Objective (3) required suited crew operations in a closed cabin with a pressurized 100 percent
oxXygen atmospherc. This was the first time this third objective was. combined with a Space Ve-
? hicle Plugs Out Integrated Test.

E ¢. The Launch Vehicle Checkout Procedure being used for the AS-204 Space Vehicle Plugs Out
Integrated Test was [-20015-SA204 (Reference 13-5) prepared by Chrysler (CCSD) and approved
; by NASA-KSC-Launch Vehicle Operations (LVO). This document contains emergency procedures
(Section AW) which provide instructions for recycling the Launch Vehicle following a cutoff or a
hold at any point in the final 30 minutes of the count. No reference is made to any hazardous
operations being involved in the LV portion of the test other than standard safety procedures
for handling LV ordnance items.
f. The only other published procedure involved in the AS-204 Space Vehicle Plugs Out Integrated
Test was the Integratéd Space Vchicle Procedure I1-41001-204 (Reference 13-6) prepared and ap-
proved by NASA-KSC-Launch Operations Directorate (DLO). This décumient was used by the
NASA-KSC Test Supervisor to coordinate LV-to-8/C interfacé activities and all off-site real-time
support functions. The procedure doés not contain any émergency procedures.
3. Published cmergency procedures are of limited value to a flight créw in the presence of an
extremely timé critical . emergency.. In such instances. they must resort to those procedures com-
mitted to memory or instinctive action. Such procedures are developed. by the crews as a result
of intimate kinowlédge of the written procedures coupled with a real-time aw.irencss of spacecraft
configuration.

Fot time critical egress from the C/M, the flight crew would have climinated all unnecessary
steps from the documented procedures. Reaction would have been by reflex to the following mini-
mum escape procedures:

(1) Initiate cabin pressure dump

(2) Unfasten restraint harnesses

(3) Release inner hatch dogs

(4) Wait for préssure decay

(5) Remove inner hatch

(6) Release and push out ablative hatch and boost protective cover

(7) Disconnect umbilicals and cobra cablés

(8) Exi. spacceraft

Post-accident investigation (Reference Panel 11 report) indicates that the AS-204 flight crew
accomplished very little, if any, of the above minimum procedures before being incapacitated by
the fire.

3. EMERGENCY EQUIPMENT INSIDE THE COMMAND MODULY
a. Spacecraft Cabin Depressurization Equipmerit:.

As established in paragraph 2.g.. the initial requirement for S/C égress is cabin depressuriza-
tion. The Apolle Block 1 sbacecraft incofporates no provisions for emergeney cabin depressurization.
Three depressurization methods are possible-from within. the cabin:

(1) The normal and documented method of cabin depressurization requires activation of one of
the cabin relief valves. It has an effcctive venting area of 1.5 square inches and would accomplish
venting from 16.4 pounds per square inch absolute (psia) to 14.8 psia in approximately 18 seconds
(Enclosure 13-6. Figure 4).

(2) Activation of the post-landing cabin vent fans would alio initiate cabin depressurization.
This method. designed for use after water impact, opens two sliding valves in the tunnel area. cach
of which has an effective opening of 19.5 square inches. The speafication linit for operation ot
these valves is 0.75 pounds per square inch differential (psid). although they have been demon.
strated to 5 psid. There are no available data to inawate time of venting through these valves
into the closed forward deck arca (prelaunch configuration). Venting by this inethod was not in-
cluded in the ducumented emergency cgress procedures

(B As a last resort, emergency depressurization could be accomplished by breaking one of the
cabit windows  This method has never been demonstrated and thére are no data indicating the
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venting time involved.

There is no indication that the AS-204 flight ¢crew was able to initiate cabin depressurization
following the outbreak of the five. In the presence of the rapidly increasing cabin pressure which re -
sulted from tbe fire,.a- :ivation of the normal vent would have had no noticable effect.:

b. Quick Release Crew Restraint Harness:

Each crewman is provided with an individual restraint harness. The harness assembly consists
of two shoulder straps and one lap belt. The shoulder straps and lap belt are connected together
by fneans of a three-point locking/release mechanism attached to one side of the lap belt. Release
of both the shoulder straps and the lap belt is accomplished by pulling a release lever located on
the top of the lap belt buckle.
¢. Internal Spacecraft Hatch Release Equipment:

The main hatch assembly provides the only means of crew egress on the pad. The hatch assem-
bly consists of three sepaiate covers or hatches (Enclosure 13-7). The inner hatch serves as a space-
craft structural load carrying member and crew compartment pressure seal. It has an effective area
of 1200 square inches. The ablative (middle) hatch provides thermal protection for entry. Over this
fits the boost protéctive cover (outer) hatch. Removal of all three hatches was essential for crew
egress. Removal of the inner hatch requires rotation of a wrench counter-clockwise through approxi-

mately 220 degrees to release six latch assemblies located on the bottom cdge (outer side) of the.

hatch (Enclosure 13-8). A prerequisite to inner hatch removal is the lowering of cabin pressure to
approximately ambient. A crewman may then lift the inner hatch (approximately 55 pounds) up
and in for stowage in the spacecraft.

The Boost Protective Cover .(BPC) is released by the crewman striking a push-type plunger
which extends through the middle hatch and is attached to the BPC. The middle hatch is then
relcased by pulling on a cable arrangement. Both middle and outer hatches may then be pushed
out of the egress path pefmitting créw egress.

d. Flight Crew Protective C. aing:

The protective clothing worn by the AS-204 crew at the time of the fire were Pressure Garment
Assemblies (PGA) (P/N A 1936). They were essentially the same as the non-Extravechicular Ac-
tivity (EVA) suits used on Gemini missions. The suit is fabricated of an outer layer of HT-1 nylon,
a nylon webbing layer, a neoprenc inner-pressure vessel, and a nylon comfort linér. Each crewman
also wore a cotton constant wéar garment (P/N A 1912-003) under th¢ spacesuit.

Tests conducted at MSC in late 1965 (Enclosure 13-9) using six-inch-square swatches of similar
suit. matérial indicate its firc protective qualities. The swatches were tested in a 100% oxygen, 14
psia environment for high témperature flame impingement effect.

Samplés were exposed to the puré oxygen environment following two evacuation periods at a
proassure of 5 millimeters of mercury (mmHg) to allow out-gassing. A 30-minute soak .at 14 psia,
1007, oxygen was then made. At the énd of this soak, a propane flame was then brought into
contact with the swatches. The results were:

(1) No scorching occurred it three seconds.

(2) Burning occurred aftér five scconds flame exposure.
¢. On-Board Communications:

Reliable and clear communications are a significant requiremenit in support of any emergency
operation. The status of the communications system therefore réquires coasideration. In addition to
an on-board intctcom system theérc are two Radio Frequency (RF) systens for voice transmission
from crew-to-ground personnel during pad testing. These two systemus are the Very High Frequency
(VHF) and S$-band. A single hardline communication liné using the on-board intércom system is
also available. Voice transmission by the crew-to-ground support and test personnel is controlled
by the switch coafiguration on the three individual crew commnnications center panels, pancel 2t
on the main display console, and the individual cobra cable switchies. Voice distribution bétween
the ground. pesonnel and crew is controlled through the capsule communicator’s consolé located
in thé Launch Complex 34 Blockhouse.
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t On the afternoon of the accident, the test had beén plagued with communication difficulties.
Communications had been sometimes good, generally poor, and occasionally intermittent. At the
| time of the accident, the spacecraft test personnel thought that the communications problems had
| { been “'worked around’’. Veéice quality was still poor, however, and it was subsequently discovered.
that the Command Pilot’s communications were continuously keyed. Post-accident inspection dis-
closed discrepancies between all three communications paiels with respect to positions of the VHF
b and intercom swiiches.

f. On-Board Fire Fighting Equipment:

There were no provisions for extinguishing a fire within the spacecraft at the time of the acci-
dent. This statément is.based on the on-board crew stowage list in effect for the AS-204 Space
Vehicle Plugs Out Integrated Test. No procedures existed at the time of the fire for on-board fire
fighting by the crew.

g. On-Board Fire Detection Equipment:

The primary means of fire¢ detecticn available to the crew were the physiological cues of smell,
sight and touck. With helmet visors ¢losed (as was the case) they were limited to sight and. touch
only. No instrumentation other than normal spacecraft systems instruments were available for fire
warning. Depending upon the source of ignition, the normal spacecraft systems instrumentation could
indicate a hazardous condition such as excessive clectrical. current flow. However, the normal in-
struments appatently did not provide any warning to the crew in the case of this accident.

4. EMERGENCY EQUIPMENT EXTERNAL TO THE SPACECRAFT:
a. Fixed Facility Fire Lxtinguishing Equipment:
Launch Complex 34 is supplied by two s¢parate water systems, Potablc Water and Industrial
Water. The potable water supplies the safety showers, eye baths, and two 1% inch diameter 50-foot
reel hose lines on each of the spacecraft work levels. This system was operable during the emer-
gency.

The Firex Water System (deluge) supplies industrial water to four spray nozzles on each space-
craft level. Local push-button controls are at all exits to the elevators. However, these controls
were not operable during. the time of the accident because the sysicm was being modified and had
not been functionally. tested .as a complet¢ system. Had water deluge been necessary on the Com-
mand Moduie level, two valves on the Service Module level (A-7) would have had to be manually
opeérated. There is no remote (from the blockhouse) activation capability for this systéem.

Ori the Scrvice Module (S/M), a Gaseous Nitrogen (GNo) Deluge System is used to inert the
$/M in the cvent of Hydrogen leakage during or after Liquid Hydrogen (LH o) servicing. The
GNg system was not active for the Space Vchicle Plugs Out Integrated Test since LHg servicing
activities weré not involved. .

b. Portable Fire Fighting Equipment at the' S C Work Levels: -

The Pan American Aviation (PAA) Fire Department inventory calls for two 50-pound wheel
Carbon Dioxide (CO0) units and two 15-pound hand-held COo units on cach S, C wotk level,
The latest Fire Department inspection of these units was not within the 30-day inspection sched-
ule. (Enclosure 13-10). Under full flow conditions (outlet valve wide opén), all of the above units
have a specification flow time of 10 to 3% seconds.

E
]
Y;

An inventory following the accident shows that two 50-pound wheeled CO o units, sixteen 15-
pound CO¢ units and one 30-pound dry powder unit were cxpended on the C/M fire. Two 15-
pound CO2 units were used on the Service \Module. The additional units were carried to the 8/C
levels to aid in extinguishing the fire.

c. Auxiliary Breathing Apparatus:

There were 80 masks available at the § C work levels at the time of the accident. The masks
were packed in sealed boxes (20 masks to a hox) ‘ocated as follows: Onc box on the lower S'M
work level (A-0): two boxes on the C. M work level (A-B): and one box on the S, M work levél
(A-T). Of the available masks. T6 were Mine Safety Appliance (MS.\) Rocket Propellant Fucl
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Handler’s Gas Masks incorporating M-15A1 type canisters: These canisters are designed for use
in the presence of toxic vapors and are not suitable for use in high smoke density situations. The
remaining four masks were Wilson masks containing LG-6-RTGD canisters which include smoke
filters as. well as toxic vapor protection.

Witness statements (Reference report by Panel 12) indicate that the dense smoke concentration
in the White Room was a major deterrent to the rescue effort. Investigation indicates that 15 of
the MSA masks and 3 of the Wilson masks had been used in the rescue attemnpt.

d. Protective Clothing:

The test in progress was not classified as hazardous; therefore, no special protective clothing
was required to be available. S/C techni¢ians on station were clothed in the normal white cover-
alls or smocks over street clothes.

e. External Hatch Removal Equipment:
No special emergency provisions were available for rapid cabin depressurization and hatch re-
moval from the outside. Tools normally used for installing and removing the hatches were in the
" hatch closc-out kit along with 34 other associated items. This kit was located in the White Room
to the left of the access arm entry door A special heavy duty hatch removal tool had been devel-
oped by the Emergency Egress Working Group for use by the Pad. Egress Team.. It is more rugged
and éasier to use than the standard tool and is normally available in the White Room only during
launch countdown or countdown demonstration when the Pad Egress Team is on station; therefore,
it was not there at the time of the AS-204 accident.

Cabin depressurization, if required from outside the $/C, can be accomplished by removing
the plug from the inner hatch purge fitting. Venting is then accomplished through an effective
opening of 0.378 square inches. Figure 3 of Enclosure 13-6 indicates that 80 seconds would be

required to vent by this method from 16.4 psia to a pressure that would allow inner-hatch re- -

moval. An alternate venting method of breaking the innerhatch window had been approved for
use in Pad Egress Team opérations, if required.
f. Ventilation Equipment for Smoke Removal:

There is no ventilation equipment in the White Room that would remove smoke. Filtered
conditioned air is supplied to the Whitec Room from the facility conditioning air plant. There are
two exhaust . ventilating fans on the C/M work level. These were operating during the time of
the accident. Two exhaust fans were being installed on the lower S/M level, (A-6) but at the
time of the accident. they were not operable. There are no exhaust fans on the upper S/M level
(A7) for the removal of smmoke.

g. Test Team Personnel Evacuation Equipment:

Thére arc two means of access or. escape; elevators and stairs. There are five elevators and
two stairways from greund level to Level 9 (one level above $/C level). The stairways are located
on the outer structure, onc on the North side and one on the South side. There is also oneé inner-
structure stairway from Level 9 to Level A-6 where it is possible to reach the South outer-structure
stairway. On other 8, C levels, there is not direct. access to the outer-structure stairways.

There are five doorways to the inner-structure on the C/M and S/M levels. All doors are
equipped  with inside panic bars and open out. For security reasons, all doors except one were
locked from outside (could be opened from the inside but not from outside). However. the only
means of escape from any of the elevator bridges. if the clevator is not available, is to re-enter the
inner-structures. A personnel hazard resulted during the subject accident when one member of the
test team was locked out and reached a stairway by climbing out across structural members. The
access arm  door which must be used for iugress or egress to the umbilical tower is an inward
(toward the White Room) swing door. It has a pull latch on the inside and a push button latch
on the outside.

h. Communication Equipment:

Communications to the 5.C levels are provided by four standard black phones, opérational

intefcom (O1S). hard lines and the public address (PA) system. The OIS hard lines provide for
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communications to the blockhouse. support building, necessary NAA and NASA trailers, control
center, and crew members on board the spacecratft.

The PA system is controlled from the blockhouse and any OIS station can be patched in for
transmitting PA announcements. For this test, the Test Supervisor’s console was the only trans-
mitting station patched in.

i. Emergency Lighting:

\ There are no fixed or portable emergency battery lights on the S$/C work levels or in the
White Room. Theé only auxiliary lighting available during thé emergency was a limited number of
personal flashlights.

j. Stand-by Emergency Equipment at Launch Complex 34:

. Due to thé non-hazardous classification of the S/C test operation, there were no medical or fire

) equipment or personnel on standby at the Launch Complex in support of the operation. AFETR

disaster teamn and fire fighting equipment arrived at the Launch Complex within five minutes of

the first indication of the emergency. The first firemen to arrive at the spacecraft were not equipped
with self-contained breathing apparatus. Onc fireman had to réturn to the bottom of the gantry
to obtain suitable equipment.

k. Complex 34 Egress Facilities:

The facilities for flight crew cgress at Complex 34 include the Apollo Access Arm and Enviro-
mental Enclosure (White Room) as depicted on Enclosure 13-11. During post-accident investigation,
the following undesirable features of these facilitics were noted:

(1) The fiberglass ledge al opening between the White Room (W/R) and S$/C makes egress
difficult.

(2) A low step in the W/R leading to the S/C entry hatch is a tripping hazard.

(3) The combination hinged and sliding door normal exit from the W/R is very difficult to
operate.

(4) Two steps along the access arm (onc at the pivot point and.one at the W/R entrance
door) could cause a fully suited crewman to trip.

(5) The access arm entry door at the juncture of the work level is hinged inward and incorpora-
tes no means for emergency escape.

5. FLIGHT CREW EMERGENCY TRAINING:

a. AS-204 primary crew spacccraft egress training was conducted in the mockup building at NAA-
Downey, - utilizing Block 2 mockup on July 13, 1966.  The mockup was equipped with flight
type couches, restraint system. and pressure and ablative.hatches. A White Room adapter mockup
similar to the one on Launch Complex 34 was used. The training included a 30-minute lecture
on procedures and equipment and an examination of the hatches and latching mechanisms. Fol-
lowing crew ingress, the hatches were installed and a total of four practice egress runs.were per-
formed in street clothés. Several improvements to thé cgress procedures were made as a result
of this session.

b. Further crew training specifically for purposes of effecting spacccraft egress was conducted at the
Manned Spacecraft Center and in the Gulf of Mexico as a part of water cgress training. A total
of four cgress cxercises were conducted as a part of this training. Pressure Garment Assemblies were
worn by the crew in all of the. egress runs. The boilerplate vehicle used was in a near-flight con-
figuration with all significant geometry. couches, and pressure and ablative hatches installed. The
boost protective cover was not used. Its use would be inappropriate. for water egress.

c. On January 24, 1967, the Emergency Egress Working Group of the Apollo Launch Operations
Committec bricfed the AS-204 flight crew for approximately two hours. As a result of this briefing,
several minor changes were made to the procedures in order to make them more compatible with
pad egress requirements (Reference Paragraph C.2.a.).

The egress exercise to be conducted at the end of the Space Vehicle Plugs Out Integrated
Test on January 27. 1967, was to be the most valid run-through of the procedure up to that
time. It was to be the first egress demonstration with the actual spacecraft in prelaunch configura-
tion and with full flight equipment utilized by the crew.
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6. CHECKOUT TEST TEAM EMERGENCY TRAINING: .
a. The spacecraft test team personnel most closely associated with emergency operations involved
in the AS-204 accident were the technicians at the spacecraft. They were responsible for external
removal of the spacecraft hatches under normal éircumstances. The NAA personnel primarily as -
gned this function were the Pad Leader (who has the responsibility for all technicians working
on or around the spacecraft), the mechanical engineer, and his two assigned mechanical techni-
cians. None of the NAA personnel on duty at the time of the accident had ever been given training
in hatch removal operations under émergency conditions. Hatch technicians on station at the time .
of the accident had all performed hatch installation and removal operations under normal condi-
tions on numerous occasions and were familiar with the procedures involved. :
b. The NASA:KSC Test Supervisor stationed in the firing room of the blockhouse has overall test ]
team responsibility during test operations on Launch Complex 34. Detailed spacecraft test functions
are delegated by the Test Supervisor to the §/C Test Conductor also stationed in :he firing room:. A
The Test supervisor and S/C Test Conductor on duty at the time of the AS-204 accident were Lo
both expérienced in hazardous egress practice operations. They had both participated in similar
egress operations on numerous manned Gemini and Mercury operations. The Test Supervisor had
conducted the only previous Launch Complex 34 hazardous egress exercise on Apollo which was .
performed during the AS-202 Countdown Demonstration Test in August 1966. b

c. There is no record of any type of emergency training exercises pertinent to general launch pad :
hazardous operations having been conducted on Launch Complex 34. Personnel assigned to pyro- R
technic, hypergolic, and cryogenic handling operations do receive specific training in the hazards
involved in those activities. However, there are no regular emergency drills to insure that all pad
personnel are familiar with the location and use of the available emergency equipment.

B v e P it

7. INVESTIGATION OF THE METHODS PRESENTLY USED TO IDENTIFY HAZARDS AND DOCUMENT
EMERGENCY PROCEDURES:

a. Spacecraft ground test operations at KSC are primarily documented in Operational Checkout
Procedures (OCP) prepared by the contractor and approved by NASA-KSC-SCO pers.nnel. Spe-
cial non-repetitive type test operations are documented on Test Preparation Sheets (TPS) which
are originated by contractor system engineers and also approved by KSC-SCO. The process by
which test requirements from MSC are transferred into specific OCP’s is defined in detail in the
Panel 7 report. The following discussions are confined to the hazard identification and emergency
procedure. provisions of that process.
b. Primarily, the documented instructions for determining hazardous and emergency procedures for
SAC test documents are contained in the Apollo Pre-Flight Operations Procedure (APOP). As
defined in APOP G-100 (Enclosure.13+12), this doctument is the instrument by which joint contrac-.
tor / NASA management directives are documented. approved and levied upon the S/C operations
conducted at KSC. APOP 0-202 (Enclosure 13-13) is the pertinent directive concerning the genera-
tion of test procedures and the associated safety considerations. The KSC document defining the
overall -safety program at KSC is Kennedy Management Instruction (KMI) 1710.1 (Reference
13-7) which includes general guidelines coricerning the generation and approval of hazardous test
documents. A third documented. source of instructions concerning this subject is a NAA internal
directive (Enclosure 13-14). '
¢. Review of thesc thiee sources reveals a certain amount of specific instructions, but very little
, in the form of an overall plan for insuring adequate safety considerations and emergency procedures
in the test documents. In actual practice. those features of the S/C OCP’s are developed as defined
in the following paragraphs.
d. The Test Outline (Reference Panel 7 Report) for cach spacecraft defines, in outline form, all
of the tests planned for that vehicle at KSC. The Contractor Safety Office reviews the outline
and establishes a list of the operations considered hazardous. The criteria for determination of the
hazardous tests is based upon guidelines established in Reference 13-7. The list of hazardous OCP's
and all of the test outlines are reviewed by the KSC and AFETR Safety Offices. They, in turn,
release a letter establishing the official KSC and AFETR Safety Review Requirements List de-
signating the OCP’s for that 8'C which must'be reviewed and approved by those offices.
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¢. OCP’s are prepared by contractor operations support personnel in conjunction with contractor
system engincers, The OCP writer, or originator, is résponsible for including all references to safety,
hazardous situations and emergency instructions. The instructions defining the. scope of this re-
sponsibility are completely general and in mny instances vaguc. As a result, the specific test pro-
cedures reflect a lack of definitive instructions.in these areas.

f. Copies of the draft release of procedures identified as hazardous are réviewed by the Contractor
Safety Office and the systems engineers. Significant comments or inputs from the Contractor Safety
Office are incorporated in the master-draft copy which is then approved by KSC-8CO, and pub-
lished as thé released document.

g. Copies of released test procedures arc forwarded to the KSC Safety Office. Those procedures
specified on the list created in paragraph 7.d requirc review and approval by KSC Safety. Pro-
cedures involving hazardous operations at AFETR are forwarded by KSC Safety to. AFETR Safety
for comments and approval. Approval by KSGC Safety i$ made in writing to the contractor after
AFETR Safety has signified their formal approval. Receipt of formal KSC Safety Office approval
(after the procedure is released) is a constraint upon initiating the test operation involved.

h. Revisions to procedures originally reviewed by the KSC Safety Office. require the same review
and approval as the basic document. The AFETR Safety Officc must also approve revisions to
procedures which will be conducted under their jurisdiction. Real-time deviations required during
the performance of a test procedure are orally approved by the responsible on-site Safety Supervisor.
to the NASA Test Conductor.

i. There is no formal review requirement in the area of $/C safety or emergency procedures between
KSC and MSC. As described in Panel 7's report, the cxisting procedure review systemn between
the two Centers is loosely defined. There is no approval requirement from the MSC Flight Crew
Operations Dircctorate on those procedures involving flight crew participation.

j. TPS's as defined in paragraph 7.a do not presently require review or approval by cither Con-
wactor or KSC Safety Offices. The TPS originator is responsible for determining safety or cmer-
gency considerations and for soliciting Safety Office review.

D. FINDINGS AND DETERMINATIONS

1. FINDING

The applicable test documents and flight crew procedures for the AS-204 Space \'chicle Plugs
Out Integrated Test did not include safety considerations, emergency procedures or emergency equip-
ment requirements relative to the possibility of an internal spacecraft fire during the opcration.

DETERMINATION
The absence of any significant emergency preplanning indicates that the test configuration (pressur-
ized 100 percent oxygen cabin atmosphere) was not classified as a potentially hazardous operation.

2. FINDING
There arc no documented safety instructions of emergency procedures in existence which arc appli-
cable to the possibility of a serious internal spacecraft fire.

DETERMINATION
The occurrence of an internal spaceeraft fire of the magnitude and intensity experienced in this
accident was not considered to be a significant possibility under any operational circumstances.

3. FINDING

The propagation rate of the fire involved in the AS-204 accident was extremely rapid (Reference
report by Panel 5). Removal of the three spacecraft hatches to effect emergency egress from either the
inside or outside involved a minimum of 40 and 70 scconds respectively under ideal conditions.

DETERMINATION
Considering the rapidity of prepagation of the fire and the time constraints imposed by the existing
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spacecraft hatch configuration, it is doubtful that any amount of emergency preparation would have
precluded injury to the crew prior to crew egress.

4. FINDING

Procedures for unaided egréss from the spacecraft were documented and available. The AS-204
flight crew had participated in a total of eight egress exercises employing those procedures.

DETERMINATION

Tne AS-204 flight crew was familiar with and well trained in the documented emergency crew
procedures for effecting unaided egress from the spacecraft.

5. FINDING

The Apollo Flight Crew Hazardous Egress Procedures Manual contains procedures relative to
unaided, aided and incapacitatéd flight crew eégress. By scope and definition, this document is con-
cerned only with evacuation of the flight ¢rew from the spacecraft and the pad under hazardous condi-
tions occurring primarily external to the spacecraft during a launch operation.

DETERMINATION

The Apollo Flight Crew Hazardous Egress Procedures Manual does not contain adequate emergency

provisions for significant emergency conditions internal to the spacecraft any time the crew is on board.

6. FINDING

The spacecraft pad work tcam on duty at the time of the accident had not been given emergency
training drills for combating fires in or around the spacecraft or for emergency crew egress. They
were trained aud equipped only for a normal hatch removal operation.

DETERMINATION

The spacecraft pad work tcam was not properly trained or .equipped to effect an. efficient rescue
operation under the conditions resulting from the fire.

7. FINDING
There was no equipment on board the spacecraft designed to detect or extinguish a.cabin fire.

DETERMINATION

The flight crew had to rely upon physiological cues to detect the presence of a fire. When all
face masks were closed, the cues were limited to sight and touch.. Once detected, there were no means
by which. the fire could have been contained or extinguished.

8. FINDING

Frequent interruptions and failures had been experienced in the overall communications system
during the opérations preceding the accident. At the time the accident occurred, the status of the system
was still under assessment.

DETERMINATION
The status of the overall communication system was marginal for the support of a normal opera-
tion. It cannot be assessed as adequate in the presence of an emergency condition,

9. FINDING
Emergency cquipment provided at the spacecraft work levels consisted of portable COg fire ex-
tinguishers, Rocket Propellant Fuel Handler's Gas Masks and 1-1/4ainch diamecter fire hoses.

DETERMINATION
The existing emergency equipment was not adequate to cope with the conditions of the fire. Suit-
able breathing apparatus. additional portable CQg fire extinguishers. direct personnel evacuation routes
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and smoke removal ventilation are significant items which would have improved the reaction capability
of the personnel involved.

10. FINDING .
There are steps and doorways on.the Launch Complex 34 Apollo Aécess Arm and in the environ-
mental enclosure (White Room) which consitute safety hazards, particularly under emergency conditions.

DETERMINATION
The present configuration of the access arm and White Room is not compatible with émergency
personnel evacuation requirements or with fast, safe flight crew egress.

11.. FINDING

During the preparation of S/C test procedures at KSC, safety considerations for hazardous opera-
tions and documentation of applicable emergency procedures are limited in most cases to routine safety
reference notations and emergency power-down instructions.

DETERMINATION
Insufficient emphasis is applied by the test procedure originator upon documenting emergency pro-
cedures and identifying specific hazards and applicable safety requirements.

12. FINDING

Under the existing method of test procedure processing at KSC, the cognizant Safety Offices review
only those procedures which are noted in the OCP outline as involving hazards. Official approval by
KSC and AFETR Safety is accomplished after the procedure is published and released.

DETERMINATION
The scope of contractor and KSC Safety Office participation in test procedure development is

loosely defined and poorly documented. Post-procecure-release approval by the KSC Safety Office does
not insure positive and timely coordination of all safety considerations.

13. FINDING
Criteria for defining hazardous test operations are not complete.

DETERMINATION

A positive method does not cxist for insuring identification and documentation of all possible hazards
involved in test operations.

14. FINDING
Requirements for the review and concurrence of KSC S/C test procedures by MSC are not well
defined.

DETERMINATION
The present review system does not insure that MSC concurs with released KSC test procedures.

E. SUPPORTING DATA

Enclosure
13-1 Memo dated Nov. 19, 1965. containing minutes of the First Apollo Emergency Egress
Working Group Meceting and a copy of the Charter of that group.
13-2 KSC KMI 1150.8 dated Oct. 11, 1966, defining the Charter of the Apollo Launch

Operations Committee.

D-13-13




13:5

13-6

13.7

13.11

13-12
13-13

13-14

13-15

Time line for unaided flight crew egress. Page 95 of the Apollo Flight Crew Hazardous
Egress Procedures Manual.

Time line for aided and incapacitated flight crew egress. Pages 26 and 27 of the Apollo
Flight Crew Hazardous Egress Procedures Manual.

Page 0-8 of OCP FO-K-0021-1 showing documented safety instructions for the AS-204
Space Vehicle Plugs Out Integrated Test.

BELLCOM, INC. report concerning C/M depressurization during terminal countdown.
Case 330, dated Jan. 20, 1967.

Figure 1-4 of Apollo Operations Handbook (AOH) showing spacecraft hatch arrangement
viewed from the outside.

Drawing of spacecraft inner hatch showing emergency handle, viewed from inside.
MSC memo dated Jan. 26, 1965, concerning the results of Gemini suit flammability test.

Memo dated Mar. 8, 1967, concerning inspection of the fire extinguishers used at the
time of the AS-204 incident.

Drawing of Apollo Access Arm and environmental chamber. Page B-10 of the Apollo
Flight Crew Hazardous Egress Procedures Manual.

Definition of the Apollo Preflight Operations Procedures APOP G-100, dated Nov. 4,1966.
Instructions for processing test procedures APOP 0-202, dated May 13, 1966.

NAA Florida Facility Implementing Instruction, II 125, dated Jan. 27, 1966, titled,
Safety Criteria for Apollo C/M and S/M and S 11 Operations.

List of reference documents
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TO

FROM !

SUBJECT:

OPTIONAL FORM NO 10 3010=1907
MAY 1002 EOITION
G8A GEN. AES. NO. 17

UNITED STATES GOVERNMENT

Memorandum IS

‘

Distribution paTe: November 19, 1965
Memo No, $C033-65-214

Chairman, Apollo Emergency Egress Working Group

Minutes of the First Apollo Emergency Egress Working Group Méeting

1. The first meeting of . the Apollo Emergency Egress Working Group
was held at Kennedy Space Center (KSC) on 18 November 1965. The .
charter was read and approved and a copy has been.encloscd. Per
Section 3 of the charter, each member organization is requested to
furnish the chairman the names of a primary member and an alternate,

2, The following action items wexe given to the Working Group and
were discussed: '

a., A discussion was centered on the access arm and environment
room mock-up procurement, and the design of a mock-up with flight
weight equipment. It was decided that a suited-astronaut-run with
flight type equipment would be mandatory to obtain ad~quate time
motion studies to develop the operational procedures, an w:tion item
was placed on the Apollo Launch Operations Panel (ALOP) Emergency
Egress Sub-panel through Frank W, Horn to have a suitable mock-up
review as soon as possible for both the Block 1 and Block 11 versions.

b. It was also decided that air packs are needed in the envixronment
controlled room on the access arm for each crew member and should be
in place for launch. Safety showers are needed at level & on the LUT
(Complex 39); a survey will be made by Norris Gray of SOP-22 to determine
the need for additional showers.

¢. ALOP asked this Working Group to decide on placement of the
pyro bus arm switch, elevator control, and access arm controls. To
properly place the switches and controls it will be necessary to define
the relationship between the Launch Directnr, Test Supervisor, and
Test Conductor. The KSC Test Conductor Office has been assigned this as
an action item to report on by December 15, 1965.

d. The manning of the emergency armcred vehicles was discussad
with the three (3) M113's each being manned by a Pan American Airways
Pad Safety Supervisor, two (2" PAA firemen, and two (2) DOD medical
technicians, The M59 armored fire fighting vehicle manning will be
determined by Norris Gray and the rescue personnel.

Buy U.S. Sarings Bonds Regularly on the Payroll Savings Plan

ENCLOSURE 131
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3. Cleanliness requirement was discussed by L. Miller of Bellcom

and an air lock or other cleanliness réquirement changes to the

access arm may be made. Any changes to the access arm will be reviewed
by this group to determine the emergency egress impact,

4, There is a need to define what criteria is to be used for determining
hazardous and emergency conditions. This will be discussed at the next
meeting.

5. The next meeting will be held after the mock-up review discussed

above..
-"“.//.\)lt'{" e .'_.;/
S. T. Beddingfigld

Chairman
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Distribution?
MSC

CF-24/R, §. Sayers
CB-7/C. C. Williams
FL/R. R. Kirby
FL/Walt Jadeland

NAA
21/F. J. Powell (3 copies)
KsC

SOP-22/N, C. Gray-
PPR«7/F. W. Horn
Qas-~23/J. F. McGough
SC0-5/G. F. Page
LVO/E. Fannin
EDV-15/R. T. Moore, Jr.
EDV-2/J. H, Deecse
S$C0~8/G. T. Sasseeéen
SC0/J. J. Williams
LDO/G. M. Preston
LDO/P, C. Donnelly

PAA

Pad Safety, Mail Unit 5260, Elmer Brooks
AFETR

ETORS-1/Capt. C. D. Parker

OMSF

MSS/MAS (Bellcom)/L. G. Milleér
MO-1/C. H. Bolender
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List of Attendees:

Lewis G. Miller, MAS (Bellcom)
Ryborn R. Kirby, FL/MSC Houston
Cept. C. D. Parker, ETORS-X, PAFB
F. J. Powell, NaA/Cape

Ralph Wilson, SOP<2l1

F. W. Horn, PPR-71

N. C. Gray, SOP-22 .

W. F. Williams, PAA. Pad Safety

C. C. Williams, MSC/CB

8. T. Beddingfield, SC0-33
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CHARTER
APOLLO EMERGENCY EGRESS WORKING GROUP

1. EE Eose- )

The Apollo Emergency Egress working group 1is established by the Apollo
Launch Opérations Committee to devélop and integrate spacecraft crewnan
egress procedurés for the pad areas of the Saturn Apollo Operationse

2., Function.

The Working Group will be the direct link between the Apollo Launch
Operations Panel and the various organizations pérforming gpécial activities
in the egress-rescue ared.

The Working Group will recognize existing organizations, provide
guidelines, make reccamendations, and formulate procedures s necessary to
coordinate and integrate all eléments of the egress operation.

3. The forinal membership of the Working Group consists of the following:

NASA KSC-3CO Chairman
NASA MSC - AFO

NASA - MSC - FCSD

NASA - MSC Landing Recovery Division
NAA - NAA-21

NASA - KSC LVO

AFETR - ETORS-1 - PAFR
PAA - Pad Safety

NASA -~ MSE/MAS (BELLCOMM)
NASA - LSEED .

NASA - LVO

One perminent member and one alternate member will be designated by

each member organization and will represent thelr organization in all Working
Group functions.

L., Meetings will be held as nccessary to accomplish the function of the
wWorking Groupe Authority for calling meetings rest with the chairazan.

Reports: Minutes of all Working Group Meetlings will be provided by
chalrman for distribution to members and the chairman of the Apollo Launch
Operations Coamitiee.

\. ‘ ‘
\\ N} '\. AN
P. C. DNonnelly
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TRANSMITTAL SHEET
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10
vy ' October 11, i0u.,

MATERIAL TRANSMITTED

KMI 1150, 8, "'Apollo Launch Operations Committee"

This is a new Instruction.

FILING INSTRUCTIONS

File in a standard 3-ring binder in numerical sequence, in accordance
with the alphabetic prefix which idéntifies the type of issuance.

P, L i _ _ P e R P L R — .
A

ENCLOSURE 13-2
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KMl _1150.8
October 11, 1965

Effective Date

JOHN F. KENNEDY SPACE CENTER, NASA
MANAGEMENT INSTRUCTION.

SUBJECT : APOLLO LAUNCH OPERATIONS COMMITTEE .

1, PURPOSE
This Instruction incorporates into the KSC Issuance System
as Attachment A the charter establishing the Apcllo Launch

Operations Committee.

imon J./Burttschell
Chief, Administrative Services Officc

Attachment:
A. Charter--Apollo Launch Operations Commiittee

Distribution '""H"
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ATTACHMENT A to
KMI 1150.8

CHARTER

APOLLO LAUNCH OPERATIONS COMMITTEE

1. PURPOSE

This charter establishes an Apollo Launch Operations Committee
at KSC and assigns certain responsibilities and authorities to it. The
ALOC is a NASA-Contractor Management Team responsible to the
Director, Launch Operations.

2. OBJECTIVES & RESPONSIBILITIES

The objective of the Apollo Launch Operations Committee (ALOC)
is to provide the KSC. Launch Operations Directorate, a management
tool for assuring coordination of Apollo prelaunch/launch interorganiza-
tional operational activities at the Kennedy Space Center. The primary
responsibilities of the ALOC are to: '

a. Serve as a point of input into the Launch Operations
Directorate for Apollo prelaunch/launch operational
problems which affect the working interfaces between
the various elements in the total launch team,

b. Develop problem definitions, propose soclutions. and
forward to the cognizant KSC organizations for decision .
and/or action,

c. Receive reports. status information, and recommended
$olutions on problem areas from supporting working
groups and operational organizations,

d. Serve as a policy reviewing group: providing vuidance
and policy advice for assuring coordination and effective
solution to problem areas.

e. Serve as a mechanism {or the Director of Launch Operations
to implement management policy that has been established
by the Center Director of a prelaunch/launch operational
nature, and

f. Provide input to the Space Vehicle Planning & Supervision
Office such that Launch Operation Plans, Space Vehicle
Test Sequences, and Space Veéhicle Test Catalogues may be
developed in comphance with the test requirements.
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3. CHAIRMAN

Thé Chairnm:an of the Apollo Launch Operations Committee will
\ be the Director, Launch Operations or his designated representative.

4. ORGANIZATION

The Apollo Launch Operations Con.mittee will be supported by
two n.ahagement subcon -mittees, 3aturn IB and Saturn V.

5.  MEMBERSHIP

Men bership on the Apollo Launch Operations. Con mittee will
consist of representatives fron: appropriate n anagen-ent elenents
of K3C, other NASA elen-ents and interfacing orgarizations. A
list of . en bers of the Apollo Launch Operations Con mittee and
the industry representatives of the Saturn IB and Saturn V sub-
conmniittee is as follows:

APOLLO LAUNCH YPERATIONS COM:MITTEE MEMBERSHIP

Chairn.an Director, Launch Operations

Space Vehicle Test Supervisor

3aturn IB Operations Manager

3aturn V Operations Manager

Technical Planning & Scheduling Office

Apollo 3pacecraft Operations N anager

LEM Spacecraft Operations Manager

Chief Spacecraft.Test Conductor.

Representative, Assistant Diréctor for Inforn ation Systen's, K3C

Representative, Assistant Director for Support Operations, K3C

Representative, Director, Plans, Programs, & Resources, KsC

Representative, Apollo Spacecraft Progran Office, MSC

Repreasentative, 3aturn Industrial Operations, MSFC :

Representative, Assistant Director for Flight Operations, MSC

Representative, Assistant Director for Flight Crew
Operations, M SC

Representative, NASA Hdqts. Apollo Flight Operations

Representative, Apollo Support Plannng Office, DOD

Representative, Assistant Director for Adn-inistration |

Recorder

SATURN IB SUBCOMMITTEE INDUSTRY REPRESENTATIVES |

Represcentative - Chrysler
Represcentative - Douglas
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Represeéntative - North American (Spacécraft)
Representative - Grumman
Represéntative - IBM (1U)

SATURN V SUBCOMMITTEE INDUSTRY REPRESENTATIVES

Representative - Douglas

Representative - North American (Spacecraft)
Representative - Grumman

Representative - Boeing

Representative - North American (Launch Vehicle)
Representative - IBM (1u).
Representative - Bendix

Attendance at the subcommittee meetings will be based on the
agenda of each meeting and could possibly include, in addition
to the attendance of appropriate members of the ALOC, and
the above assigned industry representatives, additional repre-
sentatives from industry and the government at the discretion
and invitation of the subcommittee chairman.

6. MEETINGS

The Apollo Launch Operations Committee will have periodic
meetings which will be called by the Chairman as necessary.
Normally, meetings will be held on a bi-weekly hasis.

a. Agenda

Agendas will be provided to all members of Apollo Launch
Operations Committee by the Chairman prior to'each
meeting.

b. Minutes

Minutes of Apollo Launch Operations Committee meetings
will be taken by an Apollo Launch Operations Committee
recorder provided by the Chairman. Minutes of Apollo
Launch Operations Committee meetings will be made
available to all members,

1. RELATIONSHIP TO KSC ORGANIZATIONAL ELEMENTS

The creation of the Apollo Launch Operations Cammittee does not
change in any respect the responsibilities of KSC organizational
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¢lements as currently assigned. The Committee Chairman,
therefore, shall assure that the Committee conducts its
activities with full regard for the assigned functions of other
elements of the Kennedy Space Center,

The Apollo Launch Operations Committée will consider items
assigned by the Director .of Launch Operations and report its

findings to him.
APPROVED: (—-—-——ﬂ \%

Kurt H. Debus
Director, Launch Operations
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24 JANUARY 1967 APOLLO 0-8

SC - 012 ' K-0021-1
|
s
: 5.0 SAFETY REQUIREMENTS
5.1 SUPERVISION IS RESPONSIBLE FOR PROVIDING COMPLIANCE WITH ALL

NASA/NAA APPLICABLE SAFETY RULES AND REGULATIONS.,

5.2 THE TEST CONDUCTOR SHALL COORDINATE DEVIATIONS FROM ACCEPT-
ED SAFETY STANDARDS, WITH NAA AND NASA SAFETY REPRESENTATIVES. .

5.3 ALL PERSONNEL WILL BECOME FAMILIAR WITH THE FOLLOWING DOCUMENTS:
A.. AFETRM 127-1 RANGE SAFETY MANUAL
B. APPLICABLE SAFETY STANDARD AND SAFETY SUPPORT PLAN.
C. AFETR PAD SAFETY PLAN FOR LC34
D. SOP FOR LC34

E. KSC GENERAL SAFETY PLAN KMI-1710.1 ATTACHMENT - A

5.4 ALL PERSONNEL WILL BECOME FAMILIAR WITH THE EMERGENCY SHUTDOWN
PROCEDURE.
5.5 THE EMERGENCY PROCEDURE SHALL BE UNFOLDED AND REMAIN VISIBLE

THROUGHOUT THE TEST.

5.6 PERSONNEL INVOLVED IN TESTING WILL BE INFORMED OF THE SPECIFIC
HAZARDS OF EACH TEST.

5.7 INSTALLED PYROS SHORTED PER OCP’S K~2016 AND 4617,

B B

AL B

ENCLOSURE 13-5
0-13-31
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SUBJECT:  Final Report: Command Module DATE: January 20, 1967
Depressurization During Terminal ‘
Countdown - Case 330 FROM:. L. G. Miller

ABSTRACT

For some time, there has been concern about the time requited to effect on-pad dspres-
surization of the CM sufficient to permit hatch opening. Because of their specific interést in
astronaut pad egress under hazardous conditions, the Emergency Egress Working Group of

ALOC had instituted .an action item to define the scope of the problem. In connection with .

thig effort, a.previous memorandum recommended that the times associated with cabin venting
under various conditions be determined experimentally. Such a test was recently performed
and is reported herein.

To verify experimental findings, an analytical solution was attempted. A computer pro-
gram was developed which simulates CM deptessurization both in flight and on the ground.
The program is described and compared with one being ptepared by NAA. Results are pre-
sented in a form which should aid preplanning for on-pad contingencies, and future application
of the program is briefly described.

The combination of experimental and analytical findings was sufficient to close the action
item. .

MEMORANDUM FOR FILE
INTRODUCTION

In a previous memorandum! it was concluded that the times associated with cabin vent-
ing under various conditions should be verified eaperimentally in order to facilitate planning
for on-pad contingencies during final countdown. If the experiments had shown that excessive
time was requited to vent the cabin using the cabin pressure relief valve, it was proposed that
specific methods of improving performance be explored. These consisted of (1) using the post
landing ventilation system, (2) using the purge fitting on the side pressure hatch, and (3) de-
termining the time required to open the side pressure hatch under a number of overpressure
conditions.

A cabin venting test was subsequently performed at MSC and is desctribed herein. Although
little data was obtained. it was sufficient to establish the order of magnitude of the time re-
quired to vent the CM cabin. To extend this knowledge, attention was focused on the mathe-
matical basis for predicting depressurization times. In order to make use of this theory, 1t
was necessary to employ a digital computer. Thercfore, a FORTRAN IV computer program
which theoretically calculates CM depressurization times under various conditions was de-
veloped by the writer and Miss P. A. Cavedo of Departinent 2013, The program, named BEPRES.
is described and compared with a similar program prepared at North American Aviation.

————

leCommand Module Pressurization During Terminal Countdown - Current Status,”’ Case 330, by
L. G. Miller, Beltcomm Memorandum tor File, dated October 14, 1966,

ENCLOSURE 13-6
D-13-33

i G ———— T 1n




BELLCOMM, INC.

DEPRESSURIZATION TEST ON S/C 008

A test, in which the CM cabin was partially depressurized via the cabin pressure relief
valve, was performed in conjunction with the $/C 008 Thermal Vacuum (T/V) Test #8 at MSC.
At an initial cabin pressure of 5 psig (vacuum chambeér pressure = Opsig), a valve which sim-
ulates a !2 inch diameter micrometeoroid puncture was opened. Cabin pressure decreased to .
8 psig in 80 seconds at which time the micrometeoroid valve was closed. The cabin pressure
relief valve was then placed in its “‘manual dump’’ position, and the cabin préssure fell from
3 psig to 0 psig in 20 seconds. Pressure was reported to have heen measuréd with a large
diameter (approximately 25-30 inches) pressure gage having a scale of from zero to 15 psig.

SIGNIFICANCE OF TEST RESULTS

Flight crew hazardous egress procedures require that the CM cabin be vented as soon as
the egress decision has been announced. Since (1) NAA has indicated that it is quite unlikely
that the CM cabin pressure will be in excess of 2 psig after CM closeout and (2) it takes ap-
proximately 40 seconds for the CM Access Arm to extend and attach to the LES tower, the
time reported in the T 'V test is considered to be compatible with egress requirements foraid-

ed and unaided egress during the period following spacecraft closeout. This leaves two
cases unresolved.

The first case is for ““lhcapacitated Flight Crew.”” In order for difficulties to arise, all
three crewmen would have to be incapacitated2, In this unlikely case, any cabin overpressure
would have to be vented through a purge fitting on the inner side crew hatch (i.c. the side
pressure hatch).

The second case, which could occur prior to spacecraft closcout, is the possibility of a
hazardous condition during the CM cabin leak check. Cabin pressure could be as high as 6.2
psig, and depressurization times using either the cabin pressure relief valve or the purge
fitting would be of interest.

The lack of data for the two cases cited above prompted an imvestigation of the theoreti-
cal basis for predicting depressurization times.  If the available data could be duplicated,
the formula would then be used to predict depressurization times for the ICMAINIng cases.
The iterative nature of the calculation called for the use of a digital computer in performing
the work. lence, DEPRES came into being. The mathematical theory behind this FORTRAN
IV program and the program itself are described in Appendix A.

USE OF THE DEPRES PROGRAM
An carly version of DEPRES3 was used to simulate CM depressurization on the launch

pad from overpressures of 3.00 and 6.20 psig.  The results, plotted in terms of absolute pres-
sure, are shown in Figures 1 and 2 for three different values of orifice coefficient. Since

2()rdinaril,\. the crewman in the left hand couch would open the cabin pressure relief valve,
It is possible, theugh, that the other crewmen could 1each over or crawl over and perform the
tashk,

3Sce Appendin B.
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the area is a constant in thé iteration formula, varying K corresponds with varying the effec- .
tive are of the orifice used for depréssurization (cf. Appendix A wheré effective area is de-
fined as the product KA). Figuré 1 shows thé data point obtained during the #8 T/V test.
Both figures show the value predicted by a conservative méthod of calculation contained in
a Bellcomm Memorandum for File4 by T. A. Bottomley.

Information obtained from NAA specifies an effective aréa for the cabin pressure reliéf
valve of 1.5 sq. in. in thé manual dump mode. Hence, for thé cases shown in Figure 1, the
data point should fall bétween the curves for K = .7 and K =.8. Considering the asymptotic
nature of the curvés, agreement i$ quite good. If we extend this level of confidence to the
curves of Figure 2, it can be séen that depressurization from an overpressure of 6.2 psia
should take about 28 seconds, a time which is quite reasonable with respect to egress require
ments. .o

A round of discussions followed which probed the need for a computer program with.
broader capabilities. Interest was expressed in acquiring the inshouse (i.e. Bellcomm) capa-
bility for calculating depressurization times in flight; this called for a program which could
duplicate the response of the Environmental Control System (ECS) to both intentional and
unintentional cabin depressurizations. A number of other refinements were also considered.
The subsequent changes are described. in Appendix A, and the program itsclf will be found
in Appendix C.

This refined version of DEPRES, without the ECS option, was used to compute on-pad
depressurization times with an area corresponding to that of the purge fitting on the inner
side crew hatch. Overpressures ranging from 6.2 to 0.3 pst were used, the results being
shown in Figure 3. The curve represents time required to depressurize to 0.1 psig from
various values of cabin ovempressure. The data is most uscful for planning purposes when
presented in this form. A companion curve, representing depressurization through the cabin
pressure relief valve, is shown in Figure .

COMPARISON WITH NAA PROGRAM

Having developed what appeared to be a useful tool for studying depressurization prob-
lems, a number of telephone contacts were made at both. MSC and NAA in order to.determine
if the DEPRES program could be profitably applied by those organizations. Some encourage-
ment was offered by ECS personnel from both groups, and a conierence was arranged. Thus,
the writer had the opportunity to examine and discuss an NAA computer program which, it
was leamed, has been developed during the past year or so. It differs from DEPRES in two
major respects.  First, it simulates reptessurization of the CM and pressurization of the LM
as well as CM depressurization.  Secondly, the eifects of upstream pressures and tempera-
tures are considered in determining FCS flow rates,  This latter difference gives a slightly
conservative flavor to PEPRES results when the ECS 1s used to maintain cabin pressures.

Although a direct comparison of results was not possible, one set of data was examined
which seemed to be quite close to the conditions used for a DEPRFES run. For a final pres.

Ausm Depressurization Considerations for Astronaut Pad Abort,” Case 330, by T. A,
Bottomley. Jr., Bellcomm Memorandum for tle, dated March 29, 1966,
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suré of 0.1 psia, DEPRES predicted a depressurization time of 1864 secouds with the ECS
on whereas the NAA program predicted 1780 seconds. Results for an inténtional cabin de-
pressurization, with no attempt to maintain cabin préssure through the use of the ECS, showed
very close agreemeit. The times required to réach 0.1 psia différed by no more than a few
scconds.

The two advantages that DEPRES possesses are its clarity and the ease with which
changes can be accomplished.  The NAA program has been developed and modified by sev-
eral different engincers and is not vet officially documented. This, when added to the multiple-
purpose nature of the NAA program, nakes 1t soinewhat niore difficult to see what i$ going on.
The fault could be remedied, just as DEPREN could be changed to give it a repressurization
capability,

It scems unlikels, though, that NAN will make use of the. DEPRES format since it lacks
the degree of sophistication which their pogram contams, Given a continuing need for the
calculations. it scems more probable that they will devote some effort toward improving their
OWn program.

It is of interest to note that NAN also has a boost and reentry program for CM pressure,
A brief look indicated that it has the same advantages and disadvantages as the pressurization-
depressurization program,  Fhat is, it s available, fiairly sophisticated, but hard to follow.

CONCL.USIONS

Study of on-pad depressutization times tot the CM came about as an adjunct to the writer’s
activities with the Emergency Egiess Working Group of the Apollo Launch Operations Com-
mittee, s a4 result of the MSCdata and subsequent work with the DEPRES program, it was
recommended that an EEWG actron item on the subject be closed. This memorandum will serve,
in part, as a final report to the Chawman of the EEWG in support of the closurée. In addition,
Figutes 3 and 4 should serve as an adequate planning tool for determining depressurization
times under vatous. nonestandatd concdhittons, o a given cabin pressure, they will vield a
good estimate of the time requied to open the side pressure hatch using eithér the cabin
pressute relief vabve or the putaze fittuing oun the hateh,

Further work with DEPRES 1= planned in suppott of an inyestigation of ECS: capabilities,

Depressurtzation times will be developed as a tunction of micrometeorotd punctute size, and
impacts on emergencs n-flight proc cdures wall be sought,

Q0321 GM-gmp S L. G Miller

Attachments
Appendines \-D

Copy to Mesars, Fo B Benpamin = NASA MM C. Bidgood
C. 1L Bolender = NASYA MO-1 D. R. Hagner
1. E. Dav = NASY MAT J. J. Hibbert

1. K. Holecomb = NASN MAO

W. C. Hattinger
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T. A. Kéegan - NASA/MA-2

S. T. Beddingfield = KSC ‘KB-4
. W. Horn - KSC/DK

. A. Turner - KSC'HC/GE

. C. Wootton - KSC ‘DB

—~Om

. J. Gillen = MSC/EC9
. M. Jones -~ MSC/FL
. D. Langley = MSC/ES
P. Loftus = MSC/PM5
. .H. Samonski, Jr. = MSC/EC9
. S. Sayers - MSC/CF-24
. C. Williams — MSC 'CB-7
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APPENDIX A

THEORY OF DEPRESSURIZATION CALCULATIONS

B. T. Howard
P. R. Knaff
J. Z. Menard
I. D. Nehama
T. L. Powers

I. M. Ross

T. H. Thompson
G. B. Troussoff
R. L. Wagner
Department 1023
Départment 2032
Central Files
Library

~
.

The mass flow of a compressible fluid through an outlet from a reservoir is given by

. P 0
Q = KA || 2 A § P2 exp | —| =
yel P, y

where
Kk = orfice coefficient
A = area of the outlet
g = acceleration of gravity
P, = pressure of the fluid in the reservorr
py = density of the fluid in the reservoir
P, = pressare of fluid outside the reservoir
v ratio of specific heats of Tfhid
Putting
( O -
vel
)
P2
¢ ——
3y
! 1

S ]
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and
2 41
m = € OXp | m— | = € eXp
Y Y
we have

Q = KAC P1 pym

and the ratio, ¢ determines the character of the flow. If

2 )
€ N € = s —— (pr ———

vl y 1

the velocity of the fluid through the orifice is equal to the velocity of sound, and m
is constant and cqual to

2 v+l
m* = €* ¢oNp - ¢* e\p

Then, the mass flow depends only upon the parameters of the fluid and of the reservoir.
(Dimensional units for this Appendix will be found in Appendin D)

THE DEPRES PROGRAM

An carly version of the DEPREN program is contained in Appendix B. Basically, the
program assumes that an outlet of area A.is opened at time equal to zero. The CM cabin has
a volume of Voand is initially at pressute P and temperature T, A100% oxygen atmosphere
is assumed, whence the values for Roand GAM e, v ). PO is the pressure of the fluid out-
side the cabin, and G is the acceleration of gravity. A final value for. denisity of the fluid
in the cabin (RHOE)Y, corresponding to 4 cabin pressure of 148 psia for the present case,
is used to determine when the ¢alenlation <hould end.

When the computer is instructed to execute the program, an initial value of fluid density
w the cabin (RHOG 18 caleutated. 11 RHO is less than or equal to RHOY, the value of N (1.c.
clapsed time in tenths of a <ccondy, RHO and P are printed. 1 not, a mass flow rate (QN)
through the outlet i computed, and a new value of RHO is obtained, assuming that the flow
rate holds constant for a time interval (DLT) of .1 secondS.  RHO is then tested again
and iterations continue until the termination ctiteria is met. N, RHO and P are printed every
second,

—————————

Stwe of a .01 second time mterval did not attect results significantly.
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Appendix C containg a more recent version of DEPRES. While the basic iterativé process
is the samée, a number of refinements have been added. These are listed as follows:

1. The constant orifice coefficicnt was replaced by K = .83 - .22 EPSLON (i.e. .226),
this being a linear approximation of Shapiro’s curve* for the variation of orifice coefficient
with pressure ratio.

92, A program path was created which approximates the behavior of the Environmental
Control Svystem. It includes a cabin pressure regulator with a flow tate (CPREG) which in-
creases, lineatly, from zero to full flow between pressures 1’1 and Py and 1s turned off at Ps.
An emergency inflow regulator, with flow rate EIREG, opens in a similar fashion between P3
and P, and stays on until .pressure Pg is reached. The Eavironmental Control System can
be shut off at any pressure by setting a variable named PSTOP. TOTAL is the maximum
flow rate from the Service Module Regulator. 1t is used to replenish the amount of oxygen
{OTANK) in *he surge tank when EIREG is on. If the quantity OTANK falls below a certain
amount (EMPTY), then the total flow from the Envitonmental Control System (QP) equals
TOTAL, assuming that the system has not previously been shut off. Losses due to normal
cabin leakage (QLEAR) and metabolic usage (QMETA) are also consideted.

3. A test was included to see if the value of EPSLON is such that sonic flow exists in
the orifice. Uf sonic flow exists, m (i.c. M in the program) assumes a constant value, corre-
sponding to m 6 in the calculation of QN.

4. A vatiable (JIECS) was included to specif v whether the Environmental Control System
is turned on (1Y or off ("0). When IECS - 1, values for QP, OTANK and QN are printed at
time intervls of one second.

The net result of these refinements is to give DEPRES the capability of simulating con-
ditions not only on the launch pad but in outer space as well. Thete is a large amount of
flexsbility built into the program.  Fhe values of both constants and variables can be changed
quickly and eaxily.

Cascher H. Shapuv, *“The Dvnamics and Thermodsnamies ot Campressible Flud Flow,”
Volume L The Ronald Press Company, New Yok, 19953, page 100,
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CF23/C. D. Wheelwright

OPTIONAL FOMM MO, 10
MAY 1983 EOINON
GSA FhmR (41 CFR) 101=11.4

UNITED STATES GOVERNMENT
Memorandum

GA /Gemini Program Office | DATE: Jan. 26, 1965

TO

"\ ’ FROM : (CA/Assistant Director for Flight Crew ‘(I:r;:‘;gx_)ls%qr-esfer to:

SUBJECT: Ejection seat catapult rocket fire flash effects on Gemini suit material

Before a full scale 100 percent Oy, 14 psi "off-pad' abort test is con-

, ducted on the tower at China Lake, it was decided to conduct a series of
| pilot tests in.one of the small chambers at MSC. Five 6-inch by 6-inch
swatches were made using the materials in the Gemini thermo integrated
space suit (outer layer HT-1 nylon, 7 layers of mylar and interpressure
P vessel). One 6-inch by 6-inch swatch of the outer parachute pack and a
miniature parachute pack were tested in the same manner.

The .7 swatches of materials, 5 similar to the Gemini space suit, 1 simi-

i lar to the parachute pack, and 1 the outer parachute pack covering, were

' tested in a 100 percent Og, 14 psi environment for high temperature flame
effect. Each swatch was tested separately in a small chamber. The swatches
were placed in.the chamber and the chamber was evacuated to 5 mm Hg and
left for 5 minutes to insure complete out-gassing of the swatches. The
chamber was brought to ambient with 100 percent Og and the swatches were
soaked for 5 minutes. At the end of the 5-minute soak, the chamber was
again evacuated to 5 mm Hg for 5 minutes. The chamber was brought to

14 psi with 100 percent Oy and the swatches soaked for 30 minutes. At the
end of 30 minutes, a propane flame with a flame temperature above 1, 800°F
was brought into contact with the swatches. Each of the 5 suit swatches
were brought into contact with the flame for 0.5 second, 1 second, 2
seconds, 3 seconds, and 5 seconds respectively. The parachute pack outer
material was in the flame for 7 seconds and the simulated parachute pack-
age for 2 seconds. ’
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The results were:
a. No scorching occurred before 3 seconds in the flame.
b. Burning occurred after 5 seconds for the suit material.

c¢. Smoldering occurred after 7
pack material.

seconds for the parachute outer

d. No effect was noted to either the parachute canopy or the pack
during a 2-cecond flame contact duration.

Buy U.5. Savings Bonds Regularly on the Payroll Savings Plan j

e o . i {
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The attached photographs show the res.lts of the above test. All the
materials.were in contact with the flamic considerably longer than the
suit or parachute would be during an "off-pad" ejection. The maximum
Curation that the man is partially engulfed in the flame in an "off=pad"
anort will be 0.01 sccond (10 milliseconds).

The results of these tests indicate that during an c¢jection, the fire

flash of the ejection seat catapult is not of sufficient duration to

cause the space suit to burn. Therefore. the test recommended in para-
graph 1 is no longer considered mandatory and a decisioh to run the test
must be based on program considerations,

/s/ D. K. Slayton
Donald K. Slayton
Enclosures 2

cc:

AM/D. O. Coons
AM2/G. F. Kelly
CB/A. B. Shepard

A. 1.. Bean

CEF23/J. C. Joerns
EC/R. S. Johnston
EC4/F S. Dawn
©£C8/w. M. Tucker

CF23:CDWheelwright:bsf 1/22/65
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OPTIONAL FORM NO 10 36io-107
MAY 1982 IDI‘:I@‘
{ QSA GEN ARG NO 7

i UNITED STATES GOVERNMENT

Memorandum

o Mr. S. Beddingfield, KB-4 .. DATE: March 8, 1967

FROM KSC Fire Protection Officer, RF-1 i
1

SUBJECT: Fire Extinguishers used on 20-f incident.

1. Attached is a copy listing the conditions found on each extinguisher
used on the 20 incident,

2. All extinguishers were out of cate in accordance with the last
date of inspection according to A+ M 92-1 dated 15 January 1964,
Section D, Paragraph 6-16 (1), Pagc 6-6, which states all exting-
uishers should be inspected monthly.

3. We are holding these extinguishers under bond until notified in
writing by propet authority to release them.

4. Some of the discrepancies noted might have occurred during or
after their use, (i.e., pins bent or missing, defective plunger, etc.).

Buy U.S. Sarmgs Bonds Regularly on the Payroll Satings Plan

ENCLOSURE 13.10
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LC-31 - - 204
Bonded Extinguishers
Exapminéd by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Pirr 202 . Tag. No. 23 15 lb.. CO, Used
1. Factory stamp uumber 15-206C378
2. Hydrostatic 10/65
3. Stencil Inspection date 9/13/66
4. Last Inspection date 12/1/66
5. Empty weight 27-1/4 lbs.
6. Full weight 44-5/8 lbs.
7. Weighed at KSC 31 lbs.
8. Discrepancies Out of date.
9. Useable remaining CO, Emptyv (18 seconds gas only)

D-13-52
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LC-34 - - 204
Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Pirr 203 Tag. No. 93 15 lb. COp Used

1. Factory Stamp number 15-224028

2. Hydrostatic 1/65

3. Stencil Inspection date 8/1/66

4. Last Inspection date . No tag

5. Empty weight 27-1/2 lbs.

6. Full weight 44-7/8 lbs.

7. Weighed at KSC 30 lbs..

8. Liscrepancies Out of date

9. Useable remaining CO2 Totally empty
10. Recharged discharge time 28 seconds, good CO;

D-13-53
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LC-+34 - ~ 204
Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspectors Weéber and Olsson

Conditions Found

Tag No. 93 . 151b. CO, | Used
Factory stamp number 15-252929
Hydrostatic 8/65
Stencil Inspection date 12/3/66
Last Inspection date 12/1/66
Empty weight 26-1/2 lbs.
Full weight 43-5/8 lbs.
Weighed at KSC 32-1/2 lbs.
Discrepancies Out of date
Useable remaining CO, Empty ( 14 seconds, gas only)

D-13-54




LC-34 - -~ 204
Bonded Extinguishers
Examinéd by KSC Fire Servicé
\ ‘ 2/28/67 by Inspectérs Weber and Olsson
Conditions Found
Pirr 205 Tag No. 93 15 1b. CO; Used )
1. . Factory stamp number 15-220110
2. Hydrostatic 12/64
3. Stencil Inspection date - 12/22/66
4. Last Inspection date 12/1/66
5. Empty weight 27-1/4 lbs.
6. Full weight 44-5/3 lbs.
7. Weighed at KSC 31 lbs.
8. Discrepancies Out of date, horn split badly
9. Useable remaining CO; Empty (12 seconds, gas only)
i _ L
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1.C-34 - - 204

Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Tag No.

Factory stamp number
Hydrostatic

Stencil Inspection date
Last Inspection date
Empty weight

Full weight

Weighed at KSC
Discrepancies

Useable remaining CO,

15 1b. CO, Used

HH 26440

11/62

8/22/66

12/1/66

Not legible

Not legible

32 lbs.

Out of date, defective trigger
plunger

Empty (20 seconds, gas only)

D-13-56
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LC-34 - « 204
Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspectors Webér and Olsson

Conditions Found

Pirr 207 Tag No. 43 , 15 1b. CO,. Used.
1. Factory stamp number USA-16535BN
2. Hydrostatic 1/64
3, Stencil Inspection date G9/66
4. Last Inspection date 12/1/66
5. Empty weight 25 lbs.
6.. Full weight 40 lbs.
7. .Weighed at KSC 39-1/2 lbs.
8. Discrepancies Out of date, defective trigger
plunger -
9., Useable remaining CO, 21 seconds, good CO,

D-13-57
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LC-34 - - 204

Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspectors Webér and Oisson

Conditioris Found

Tag No. 9+

Factory stamp number

Hydrostatic

Stencil Inspection date
Last Inspection date
Empty weight

Full weight

Weighed at KSC
Discrepancics

Useable remaining CO,

15 1b. CO, Used

15-224214

1/66

8/1/66

12/1/66

27 lbs.

14-3/4 lbs.

29-1/2 lbs.

Out of date, band broken
Empty

D-13.58
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LC-34 - - 204

Bonded Extinguishers
Examineéd by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Log No. 94

Factory stamp number
Hydrostatic
Stencil.Inspection date
Last Inspection date
Empty weight

Full weight

Weighed at KSC
Discrepancies

Useable remaining CO,

15 1b. .CO,  Used

15-39-4926

8/63

8/9/66

9/30/66 - on tag
23-3/4 lbs.

38-3/4 lbs.

35-1/2 lbs.

Out of date

19 seconds, good CO,

D-13-39
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LC-34 - - 204

Bonded Extinguishers

Examined by KSC Fire

Service

2/28/67 by Inspectors Weber and Olsson

Conditions Found
Log No. 94

Factory stamp number-
Hydrostatic

Stencil Inspection date
Last Inspection date
Empty weight

Full weight

Veighed at KSC
Discrepancies

Useable remaining CO;
Actual empty weight at KSC
Actual empty weight at KSC

Actual empty weight at KSC

Recharged discharge time

50 lb. CO, Used

TC-2807

10/59

12/1/66
12/1/66 - Wood

137 1bs. (cyl.) =~ with cart 160 lbs.

137 lbs. (cyl.)

205 lbs (cyl. and cart)

Out of date, discharge lock pin.
missing

Empty (1 min. 42 sec. gas only)
104-1/2 1bs. (cyl.)

45,5 lbs. (cart)

150 lvs, (cyl., cart and hose)

1 min. 46 sec., good CO;

-y
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LC-34 - - 204
Bonded Extinguishers.
Examined by KSC Fire Service
2/28/67 by Inspectors Wéber and Olsson

Conditions Found

Pirr 211 . Log No. 94 30 lb. Dry Chem. Used
Ansul, Met«X
' 1. Factory stamp number None

2. Hydrostatic 5/64

3. Stencil Inspection date 8/10/66

4. Last Inspection date 12/1/66

5. Empty weight Not marked

6. Full weight Not marked

7. Weighed at KSC 42 lbs.

8. Discrepancies Cartridge punctured, Cylinder
marked by stencil "ABC Dry

. Chemical"
9. Useable remaining Dry Chem. Visual inspection - approximately

2/3rds full of agent

D-13-61




LC-34 - -~ 204
Bonded Extinguishers
Examinéd by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

e e

Pirr 212 15 1b, CO; Used
l. Factory stamp number 15223723
2.. Hydrostatic 10/60
3. Stencil Inspection date 8/1/66
4. Last Inspection date 12/1/66
5. Empty weight 27-3/4 lbs,
6. Full weight 45-1/8 lbs,
7. Weighed at KSC . 31 lbs, .
8. Discrepancies Out of date, no band or horn clamp
9. Useable remaining CO, Empty (6 seconds gas only)
10.. Recharged discharge time 29 seconds, good Cco,

T8 W TRy
——
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LC-34 -~ -~ 204 §
Bondéd Extinguishers i

Examined by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Log No. 94

Factory stamp number
Hydrostatic

Stencil Inspection date
Last Inspection date
Empty weight

Full weight

Weighted at KSC
Discrepancies

Useable remaining CO,

15 1b. CO; Used

15-223653
1/65 |
8/1/66 |
No tag ;
27-5/8 lbs,

45 lbs.

31-1/2 1lbs.,

Out of date

Empty (21 seconds gas only)
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LC-34 - - 204

Bonded Extinguishers
Examined by KSC Firé Service
2/28/67 by Inspectors Webér and Olsson

Conditions Found

Log No. 95.

Factory stamp number
Hydrostatic

Stencil Inspection date
Last Inspection date
Empty.weight

.Full weight

Weighed at KSC
Discrepancies
Useable remaining COp

15 1b. COZ

HSC-27898F
6/63
11/3/66

No tag

Not legible
46 lbs.
31-1/2 1bs.
Out of date
Empty

Used

U-13-64
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LC-34 - - 204

N Bonded Extinguishers
Examined by KSC Fire Service

2/28/67 by Inspéctors Weber and Olsson

\ Conditions Found

Pirr 215 . .. Log No. 95 50 lb.. CO, Used
l. . Factory siamp number . TT 7128.
2. Hydrostatic 1/57
3. Stencil Inspection date 8/1/66
+. Last Inspection date 12/1/66
5. Empty weight Cyl. - not legible, with cart 148-1/2 lb.
6. Full weight 183 Ibs. (Cyl.)
7. Weighed at KSC 194-1/2 lbs. (Cyl. and cart)
8. Discrepancies Out of date, Hose pitted near £

connection to bottle, defective
trigger pin

9. Useable remaining CO; Empty (1l min. 56 seconds, gas only)
1. Actual empty weight at KS§C 98 lbs. (Cyl.)
2. Actual empty weight at KSC 143-1/2 1bs (Cyl., cart and hose)

D-13-65
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LC-34.- - 204
Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found .

Pirr Tag No. 95 15 1b..CO, Used
1. Factory stamp number USA-61538BL .
2. Hydrostatic 11/64
3. Stencil Inspection date 12/1/66
4. Last Inspection date 12/1/66
5. Empty weight 26 lbs. .
6. Full weight 41 lbs.
7. Weighed at KSC 27-1/2 lbs. .
8.. Discrepancies Qut of date
G. Useable remaining CO, Emgty.( 10 seconds gas only)

v
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LC-34 ~ - 204
Bonded Extinguishers
Examined by KSC Fire Service
2/28/67 by Inspéctors Weber and Olsson

Conditions Found

Pirr 218 Tag No. 96 15 1b. CO, | Useéd

1. Factory stamp number 223584 {
2. Hydrostatic 1/65.

3. Stencil Inspection date 12/1/66

4. Last Inspection date 12/1/66

5. Empty weight 28 lbs.

6. Full weight 45-3/+4 lbs.

7. Weighed at KSC 32-1/2 1bs.

8. .Discrepancies Out of date

9. Useable remaining CO, Empty (16 seconds gas only)
10. Recharged discharge time 35 seconds, good COp
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LC-34 - - 201%
Bonded Extinguishers
Examined by KSC Fire Servicé
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Tag No. 96 15 lb. COy

Factory stamp number F-458277
.. Hydrostatic - 3/60

Stencil Inspection date 7/26/66
Last Inspection date __ 12/1/66
Empty weight Not legible
Full weight 52 lbs.
Weighed at KSC 38 lbs.
Discrepancies Out of date
Useable remaining CO2 Empty

Used

D-13-68
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LE-34 - - 204

Bondéd Extinguishers
Examined by KSC Fire Sérvice

2/28/67 by Inspéctors Web
Conditions Found
Tag No. 227

Factory stamp number
Hydrostatic

.Stencil Inspection date

Last Inspection date
Empty weight

Full weight

Weighed at KSC
Discrepancies

Useable remaining CO;

er and Olsson

15 1b. .CO; Used

15-176031

2/65

7/11/66

2/1/66

30-3/4 lbs.

45-5/8 lbs.

33-1/2 lbs.

Out of date, pin bent in head
Empty

D-13-69
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LC-34 - -~ 204
Bonded Extinguishers
Examineéd by KSC Fire Service
2/28/67 by Inspectors Weber and Olsson

Conditions Found

Tag No. 228 .. 151b..CO, Used

Factory stamp number 15-210863.

- Hydrostatic 12/64
Stencil Inspection date 8/1/66 .
Last Inspection date. . 12/1/66
Empty weight . 27-5/8 lbs.
Full weight 45 lbs.
Weighed at KSC 44-1/2 lbs.
Discrepancies Out of date
Useable remaining CO, 2R seconds good CO
Recharged discharge time 31 seconds good CO,
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APOLLO
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®

PRE.FLIGHT OPERATIONS PROCEDURE — nom

1.

2.

NO. G-100
DATE: November 4, 1966

TITLE: Originating and Changing Apello Pre-Flight Operations Procedures

PURPOSE

This procedure establishes the méthod of initisting, coordinating, publishing,
and distributing new and revised Apollo Pre~Flight Operations Procedures (APOP's).

FORMS

Apollo Manual Change Request (AMCR, KSC Form L-33NS - 7/66)

. DEFINIT IONS

Apollo Pre-Flight Operations Procedure: A basic procedure necessary to manage
the technicel operations performed at the Kennedy Space Center which requires
joint and/or concurrent action by NASA and NAA/S&ID, "Joint and concurrent
action" as delineated herein refers to: direct participation by NASA and NAA

in signature approval or acceptance stamping of a disposition, operation, ar
document. Examples that do not constitute joint and concurrent action are:

(a) independent review and evaluation of prior actions, (v) receipt of documents,.
and (c) needsto-know without direct particlpation.

RESPONSIBILITY AND HANDLING

4,1 Cognizant NASA/NAA employees may propose & new procedure or a revision to
an existing one. Proposals will be transmitted by preparing an AMCR in
triplicate., NASA initiated AMCR's will be signed by the originator end
approved by his supervisor. NAA initiated AMCR's will be signed by the
originator and approved by his manager. One copy will bé retained on file
end two copies will accompany the procedure and be férwarded to'RASA
Spacecraft Operations Procédures Control Office or the NAA Procedures
Represéntative as applicable, A ¢learly stated réason for the proposal
will be included on the AMCR.

L,1,1 Proposed new procedures or revisions will be reviéwed by NASA
Spacecraft Operations Procedures Control, or the NAA Procedures
Representative, to determine if they (1) contain joint or concurrent
action as outlined in paragrapnh 3 above, (2) duplicate or conflict
with existing procedures, (3) conform to established format. FPro-
posals that are not valid will be returned to the originator with
reasons for the rejection stated.on the AMCR,

Revisicn: Remove and destroy APOP G-100, dated December 13, 1965, and replace with

this issue, ¢ indicates revisions. Retaln Appendix "A" dated December 13, 1965.
Revised to update signature requirements, crganizational titles and provide
for the use o Addendums.

ENCLOSURE 13-12
D-13-73




SubJ:

Date:

D

Originstirg and Changing Apolle Ire-Fiight Do, 0=100
Opération§ Proccdires Page 2
November 4, 19¢¢

g

4,1,2

L,1.5

-
[
O

Ly.7

NASA Spacecraft Operations Procedures Control will forward

coordination copies
NAA Procecdures Unit
requesting comments
MAA Procedures Unit

of NASA originated procedures to thé
and appliceble NASA coordiration points
Le returned cn the due date specified,
will forward cobies to applicaile NAA

cocrdinztion points,

The NAA Procedures Unit will forward coordination copies of
NAA originated procedures to ihe KARA Operations Procedures
Control Office, and applicable .NAA coordination points re-
guesting comments be returped on the due date specified,

Somme.ts submitted will Te clearly stated, referencing specific
paragraphs, giving reasons, aré offering altercate instructions
where possitle.

Ccrments to the draft must be returned ty the due date., If
comments are not returned, concurrence with: proposals will te
assumed..

When the coordination period has expired, the comments received
will te reviewed and coordinated with the affected groups.
Those deemed applicatle will le incorporated into the procedure.
An attempt will te made to resolve conflicting comments by
mesns of telephone calls, meetings, etc. If conflictirg
comments cannot be resolved, they will be trought to the
attertion of NASA/NAA management for decision,

when coordination is complete and contlicts resolved or

maragement decision made, the pr
for putlication, signed by the

onredure will bé typed by NAA
NASA Spacecraft Operations

Procudure Control end the WAA Procedures Representative, and

forwaricd to the NASA Marayer,

Teet ard Operstions Management

OFfice and the MAA Director of Apollo 281 Operations for approval
zi-rnatures. .

L,2 Mirer R .isi:rs

Minor vevisions (i.e., gremmaticel corrections, format corrections, and
worid charnfes tnat have only a minor effect on the intent of the proceduré).
may be issued as pen and ink changes upor. approvel of the NASA Spacecraft
Procedures Control and the KAA Procedures Representative.

D:13-74
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. Subj: Origintating snd Chahging Apollo Pre~Tlight o, =100
~ Operations Procedures Fage 3
Date: November 4, 1966

4,3 Interim Procédures

\ . 4,3,1 APOP's may be published on an interim iasis upon approval by -
NASA/NAA Management, Requests will te forwarded on an AMCR p

P to the NASA Spacecraft Procedures Conirol or NAA Procedurés
Represéntative as applicablej howevér, action may be initiated
by a verbal request and confirmed in writing on an AMCR prior
to publicaticn, NAA originated AMCR's for interim publication
must be signed ty a NAA/FF manager or atove,

o] L,3.2 NASA Spaceecraft Procedures Control and NAA Procedures Repre-
sentative will obtain preliminary epprovals of interim pro-
cedures ty the most rapid means available,

L.3.3 When preliminary approvals arc ottained, "hLe procedure will
be distriduted as an interim procedure with a life span of
30 to 60 days. The expiration date will be noted on the first
page under the putlication date, Approvel signatures will te
the same as for a regular procedure or revision,

4,3.4 The life span will serve as the coordination period, At the
- end of this interim period, the procedure will e issued &s a
regular procedure incorporeting changes or pullished as is,
if nc comments ere received, It an interim procedure is un-
resolved, conflicting points will te referred to NACA/NAA
management for decisicn.

o] L4 Addendums

L, 4,1 Certain key procedures require frequent revisions to accurately
reflect the datest change in the NASA/NAA operations. These
‘revisions include toth mincr and major changes in procedure
aniy depending upon the circumstances, may need to be issued on
an emergency basis. To expeditc this kind of procedural updating
and to aveis the freguent and time consuming retype and reissue
of lengthy procedures, such revisions may le published a&s
adiendums, However, addendums will te used orly as a last resort
and under emergency conditicns when time will rot permit a 3
rorinal revision or interim putlication.

L,L4,2 The addendum will normally te a one or two page statement of the
changes being adopted., The paragraphs affected will te clearly
referenced and “he new or revised infcrmation will e clearly
stated,

L,4,2 Reguests for putlication of revisions as addendums will te pro-
cessed in the same marrer as cther proposed revisions (see
paragraph 4,1), However, action mey be initiated by & vertal
request ard confirmed later in writing on an AMCR,

‘ D 1375
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Subj: Originatings ana Ctencin: Apollo Pre-Tlisht Ne. €100
Opérations Procedures Paye Lk

* Ml‘ “3‘”‘;“

L,k.,4 TAZSA Onacecraft Procédwies Control ard thé NAA Procedures
R"v)- ecentative will coovcinate the proposed addendum and ottain
ccegsery approvales,  Normally addendun changes will receive
3 \-egula!‘ cocﬁir;utiox.. .icwever, wher operational requirements
aictate immediate pu:lication, coordination similar to that
for interim procedures will be used, (Reference paregraph

! il
La_Wd)

L,L.,5 Wren approvals are ¢:tained, .the adderdum will re typed on
multilith met$ and signed by NAGA Marager, Test and Operations
Maragement Office ard the NAA Director of Apollo CSM Operations.

L,L,€ Followin, the purlication of en asddendum, the procedure
affected will be revised as soon as practical, incorporating,
the revisions outlined in the adderdum,

L,5 Distritvution sré Centrol

L.5.1 Recuest to te placed on diswricution for the APOP's will te

¢ made by memorandum and cubmitted to the NASA Jpacecraft
Procedures Cortrol or the IAA Procedures Representative, as
ayplicatle,.

L.,5.2 Tre NAA Procedures Unit will maintain complete history files ‘
of a1l 4APOP's and will be respensitle for the publication and
distrituticn,

L,6 . Format

L,6,1 then preparing a draft for a proposed procedure, thé originator
s'lou"d organize the material into a formet as shown in Appendix
"A"., Paragraphs should be numbered using the decimal .system,
and when possible, four decimal places should not te exceeded.
Information such as lengthy Forms Guide Instructions, Flow Charts,
List of Names, Categories, etc., should be omitted from the
tasic instructions and ircluded as an Apwendix.

Coordinated ty.)om;% >Y>\ Coordinated ty:

Procelures Uni¢/
NAR/CVID Florida Facilit,

Approved by:%—l——. Approved by:

. L. Pearce, Director ?’ \
polla C3M Operations Op

AA/SAID Florida Facility Office

r, Test and
Management

D-13.76
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PRE-FLIGHT OPERATIONS. PROCEDURE FLomon

3.

NO. 0202
DATE: \May 13, 1966

TITLE ! oOperational Cheékout Procédure

. PURPOSE

This procedure establishes the i thods for the preparation, processing, releace,
and use of Operational Checkout frocs lures,

REFERENCE DOCUMENTS

2.1 Apollo Pre-Flight Operatic .z Prccezure T-501, "Work Authorization - TPS"
2.2 Apollo Documentation Proce:ure No. 2

2.3 Apolloé GSE Plan S&ID 62+14'-C

2.4 APCP 0-201, "Access Contro of Test andi Work Areas"

FORMS

3,1 Operational Checkout Proce:ure (OCF, Form KSC 11-16A)
3,2 Parts Installation and Remcval Record (NAA Form FLA-62)
3.3 Apollo Launch Operations Tist Summaery Sheet (KSC Form OT-109)

DEFINITIONS

L.1 OPERATIONAL CHECKOUT PROCEIWRE (OCP) - An engineering document which
provides detailed instructionsto personnel for operational checkout and
verification of equipment curing site activation, pre-launch, leunch, or
post-launch operations.

4,2 OPERATIONAL CHECKOUT PROCEI'URE CHECKLISTS - A checklist especially designed
to supply the necessary information to accomplish routine task. 'n a
particular order, prepared on an 11 x 17 sheet and providing fcuo inspectior
buy-off.

4,3 INTEGRATED OPERATIONAL CHE(XOUT PROCEDURES - An OCP which unites ‘two or
more Apollo Command and Seéivice Mecdule (CSM) systems or unites CSM systems
with the booster,

4.4 DEVIATIONS - A change to.a published OCP, such ag charges in equipment
lists, test parameters, secuences added or deleted or modified by order of
occurrence or céntent to permit accomplishment of the test. Obvious errors,
guch as typographical errors, wrong rage numbers, etc., are not considered
deyiations.

Fevi31onT ~Hemove and destroy APOP (-202, daled February 4, 1966, and Teplace with
this issue. @ denotes revisions. Il.otein Appendix A and B, dated February b, 1966.

ENCLOSURE 13-13
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4,5 REVISION - Technical changes including permanent deviations published
in page form for insertion iato a published.OCP.

4.6 RE-ISSUE - A complete re-write of an OCP published to supersede a
previously released OCP.

4.7 APOLLO OCP CONTROL GROUP - A joint NASA/NAA Management Committee
responsible to assure timely and technically adequate OCP's and to
establish policy concerning VAA Floridn Facility (FF)/Kennedy Space
Center (K5C) OCP's. .

S, GENERAL REQUIREMENTS

5.1

5.2

5.3

5.b

5.5

5.6

5.7

5.8

OCP's are based on NAA Process Specifications., Those applicable should
ve referenced in the OCP by iocument number,

A series of OCP's for each v:hicle will be prepared and released at
the Florida Facility in accorlance with OCP requirements as specified
in this and referenced docum:nts.,

OCP's will (1) provide detailed step-by-step delineation of required
personnel activity for the cperation, assembly, handling, or test of the
equipment and for system(s) involved, (2) provide for insertion of
program requirement record data, (3) provide NASA/NAA Engineering and
Inspention acceptance, (4).provide for safety of personnel and equipment,

Grouné Support Equipment (GSZ) nomenclature will be standardized in
accordance with Reference 2.3. The GSE model number and title will be
listed in the special equipm - nt section. In the procedure section, the
model number and abbreviated title will be used,

All OCP's will include the following statement: "NAA supervisicn and .the
responsible NAA test engineer are directly responsitle for the safety

of all NAA personnel, safe-working conditions, and implementing all
safety requirements". )

All safety requirements will be considered in the preparation of OCP's,
and the OCP originator will coordinate the procedure with the NAA/KSC
Safety Offices and affix hic signature to the FF "Safety Office Sign-
off Statement" (file card) rrior to publication,

Any OCP which involves any of the critical operations described iq
Reference 2.4 will be designatéd on the front page as follows: "This
Test Frocedure Is a Critical Operation”

Emergency shutdown procedurec (sequentially if necessary) will be
inciuded for all equipment.
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\ , 5.9 Applicable KSC/NAA faféty Diréctives will be referenced &nd complied

with or waivers will te obtained, prior to commercing the test o
ensure safe operaticr:.

5,10 Notes, Cautions and w:rnings will not bé numbered witnin the OCP, but

will be set apart fror the text oy placing them in the center of the page
above the procedural :tiep as shown below:

WOTE
An operation ar cpecial requiréments, etc., in which no
danger exists but which, if not accomplished, may cause
inconvenience, delay, or invalidation of test.

CAUTION

Operational stet practice, etc., which, if not strictly
adhered to or ot served, could result in damage of equipment.

WARNING.

Operational ster practice, etc., which, if not strictly
“adhered to or otrerved, coiald result in.personal injury.

8,11 Illustrations will be used only to aid in the overall clarity ot tae
text when necéssary ari will be referenced in the text, but in no <ile
will they be used as airectives for accomplishing work.

6. RESPONSIBILITIES AND HANDIIt

6.1 Preperation, Procescir and Reléase

6.1.1 OCP's to acccmpiish work tasks are devéloped to support'a - .
specific Florica Operations Flow Plan. Titles and numbers arc
provided for tre OCP Control Group for review and approvai.

6.1.2 OCP outlines are prepared by the NAA Systéms Engineér, reviéewed oy
the NASA Engincers, and submitted to the OCP Control Group for
review and appr -vali.

6.1.3 Rough drafts fcr each individual OCP are prepared with text arnl
{llustrations ez outlined in Reference 2.2,

6.1.4 Rough drafts ar+ forwarlei through the NASA to Electronic lata
Proces3ing (EDi' for precessing in flimsy printesut form.
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6.2

6.1.6

6.1.7

6.1.8

6.1.9

6.1.5 Flimsies are forward»i to the NAA Documentation Support Group,

who send copies to Ssstéms Eny.neering, NAA Quality Engineerirg,
NAA Safety, Downdy, <ngineering, and NASA Technical Licrary

for distribution to (5C Engineering. NASA QC, Safety, and
Manned Spacecraft Ceiter (MS(') Houston,

Review comments from those acencies listed .in 6.1.9 are returned
to the respousible NAA Systems Enginéer. The respconsible Systems
Engineer then develco: a master review copy which is réviewed

and signed by the irout agenciers. On integrated procedures, a
formal -review is hel: for final comments and sign-off.

NAA Documentation Support Group attaches a cover sheet and
releasing Field Engineering Orler (FFOQ) - see Appendix A - to
the signed master flimsy, ani -btains appropriate NAA signatures.
Following NAA sign-c I'f, the sigsned FEC is released by NAA
Configuration Contrcl, and a copy cf the released FEO is provided
for Documentation Support at tne time of velease. The master
flimsy and cover sheet are then given to the NASA for procurement
of appropriate signatures as directed by the NASA/HAA OCP Control
Group. The released FEO is ma:ntained by Documentaticn Support
until the OCP is sutmitted to Tecknical S-rvices (TS) for
publication.

When all signatures nre alfixel to the cover sheet, and the
package iz returned ¢ LAA Documentation Support. the master
f1imsy is forwardel throush the NASA to EDP for processing of
final offset master. for printing.

The finalized offset masters, the signed-off cover. sheet, and theé
released FEC are prcvided to TS for publication and distribution
30 days prior to te.°,

6.1.10 TS is responsible fir OCP dlstribution difected by tne NASA/NAA

OCP Control.Group: in aiditicn, three (3) publishedi copies will be
forwarded. to each T: -t Site OCP Ccoriinator.

Deviations to OCP's

6.2.1 All deviations will 'e recoriel on pre-printed deviation sheets
and will become an . ticial part of the recerd copy O0CP. {retest
deviations will b written by the Svstems Endineers; the de-
viation (o - . owi oL VoVy nren number yore gt
per itemi; and a copy will oe given to Inspeetion prior to

starting the test,
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6.2.2 Deviations tha' occir .uring the test will be recorded by tue

Systems Enginecrs or NAA OCP writer if one is acsigned ¢ tne
test (integrat::} terts orly). When the réquirements for a
deviaticn becco <now:, the Syctems Ehgidecr woil he not. oo,

Thé Systems i, .inect or writer will assign & 1Cvia' .on nuander an.
inspection wil récord tre numbér in thé récora copy CI7. T
no writér is 1 irned, the Systems £ngineer will rea loae g
OCP, issue dev tiow naaters, and notify Inapection wi wol.
record thé hun -'r w JStated above, At Do time will a Lest ov ael.
up to record d- vidat.ons on ancofficial deviation suect.,  JLda
can be done np vap ot ion of the test,

6.2.3 Upon.completic ¢ reat all qeviation dheets Woil o Sc it
and .sipsned a. Eonooaragrapn 00000 aad turae s over L
Inspection to .o the record copy OCP. deviatict soeels

are selt-releq - - 00 i a0t require an FEQ.

6.2.4 It iz the resp :mrbiiiiy of the Systems ngineer Lo asoure inat

properly appro 1 deviation sheets are supplied to Inspectivn
and to NAA Docrientation Support following compietion ol tue
test, No OCP t1l1 te toupht by Inspection until officia.
deviations are -roviie: iy engineering for ALL deviaticn. nocte
during perform ce ot the XD, -

[o2Y
n
(92

Approval signaure. tor deviation sneets will be as N llow:
for Systéms te * of specific systems sections of inteyrsroes

OCP's = NAA an  NASA Jystem Engineers: for control aecl.ons of

integratéd .QCP - NAA Mest Project Frgineer (TPE) an “alA
Spacecratt Tes conductor (GMU); for clectrical ana nechan.cal
check lists = {.\A ard LACA system engineers,

6.2.6 Deviations tha' shoull ve ancorporatéd an like WMa for fowr
CEM should be :arked PFRNMANENT and later incorporates 1 LAA
DPocumentation : upport into the applicarle O°T ana relesset .

accordance witi faragraphs ti,.1.00 through ©.1.9. Deviation. th

are "one time (nly” items are recorded on tae deviat:on sheet
as Témporfary Drviationz. No further acti~n 15 vequired on
Temparary Devie*ions,

Opén Item Review

6.3.1 NAA service en ineetfine will maintain current TATR boos atatu.
and will publi. b a Jdaily aratne réport ("rink sheet"), Ouly
TrY's,. DR'a an  DRSS'G will be statused,

6.3.2 Completed OCP'. that are still open will be revieweu v cone

straints. Spec Al attention will te given to the open, noie
transferrel 1 '~

3

g
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6.3.3

6.3.4

2.3.5

6.3.6

6.3.7

Review ot open PIRR'. and TIR's and shortage sheets will bde
accomplished by the !IAA System: Engineer prior to the Open
Item Review., Any cotraining ¢hortages, PIRR'S, or TIR's will
be listed by the Sys em$ Engineer and submitted to the Tést
Project Engineer (‘TP :)/Spacecreft Test Canductor (STC) at thne
Open Item Review,

The open items révie: will be cor..ucted from the status repert,
and constraining itens will :o¢ Lirstéd on a separate sneet, or
the status report ma- be marrec up accordingly. The détermined
constraints will be isted, :ig:nd by the TPE and STC, ancd pube
lished to insure tna ceoncentratei effort is applied to thnese
items.

NAA and NACA engirce ng w.1. :ign the cover of the reviewed
status report alon: :.th the TPE and STC. The signed copy of the
status report will b - {iled with the record ccpy of the OC

upon completion of t i tect. .

NAA Project Engineer ng ana [AGA Engineering must approve the
Open Item Review She 't by signature, prior to beginning treé

test., The original .igned cop: of the review sneet will be

filed with the recori copy of thé OCP upon complietion of the test.

NAA Technicians will work requ:rei eonstrainie sour iAUA/RAA
Inspection Acceptanc:.

[N

6,4 All tests will be conduétei ry the NAA TPE and NASA STC. The TPE and STC
may delegate their duties a; necessury,
6.5 Quality Control Responsibil.ties during Test
6.5.1 Quality Control resp:.sibiii'iecs ufter satisfactory completion
of an. 0CP step cr oprraticn afe as fellows:
6.5.1.1 NAA Inspect.on will enter acceptance stamp impression and.
date after °ach apera‘.ion requiring verification on each
horizontal. .iné 4ec.-neted for NAA inspector and at the
bottom of e1ich ¢nmrie el page of the OCP.
6.5.1.2 NASA Inspec:ion wil: conformance stamp eacn line item
requiring N\GA inspection verification during all C3M
testing and on GSE te:ting designated as ASA Mandatory
Inspection foints (MIP),

D-13.82
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6.5.1.3 When NASA NIP's hav: 10t becn entered in the NASA biock for
_ a GSE OCP, “AA Qual.t, Control will double stamp, date ana
enter N/R i- each NASA Quality Control Block after stamping
the NAA Incpector blozk.

ﬁ 6.5.1.4 When an inspection stamp entry is required ror verif.catiorn

or witnessi.g of an onevation occurring at a remole arca,

which is re oved £ror the location of the Quality Control
buy-off cop, of the OCP, the inspector will verify over

the Operati.n Intercom Systcm (01I8) the satisfactory compLet.ion
of an operstion, and Will affix a functional test inmspection
stemp impr:csion to tie verified step in the CCP. The L.
NAA final e -ceptance stamp will not be useéd for verification
over the OI3. ’

6.5.1.5 Recycles,.c-mtdowns at the ond of shift or subsequent re=
starting of test at tne beginning of the neat test shift
do not require deviations since these situations do o=
exceed nor change tne scope of the test as specified oy -7,
e.g., CSM r wer may ho removed at the end of a shafr to
secure from the test antil the next shift starts. At inhal
i tinfe CSM pce«er may be reapplied. and the test resuned where
it was terminated. No deviation is required for either
the power do>wn Or pow I p. However, the point and ime ol
events will be recordad in the record copy and will be rotec
in the OCP Test Summary Sheets.

9 6.5.1.6 The following time entries will be required on certain AP s
as specifiei. During the testy the NAA Inspector Wiil

record the time, usinz the 2h-hour clock system, inh the P
as follows: (a) in the time column adjacent no the {:737
sub-~sequenc: entry on each page, (b) at stop and restarts
dué to test "holds." (In addition, a reference to tae
problem caucing the hold will be noted: TIDR Nurber, Lavia’.cL
Number, etc.), (c) at the start and completion of sequends..
(d) at int-rvals of 5 minutes as an objective, but nat

more than 13 minutes betwéen sub-sequences.. (If the durst.on
of a sub-se¢Juence does not exceed 5 minutés, the time neew.
only beé recarded once for that particular subesejucne>.

The date i¢. not required for this item).

NOTE: (1) Additional time recording may be necessary ©oF
eritical points in thé OCP. fThe atove %.ne I+
P quirements are to be considered as minimun.

- % m e m e ® e = s &S e @ @ @ = e« ®» ® ® ® @ ® &= = &= - ® @ ® ®m o @ = o & == - -

Revision: Remove and destroy par~s 7 and 8 ONLY of APOP 0-202, dateu May 13, 10
and replace with this pwe. Revised to incorporate thc FunctLionas
Inspection Stamp. @ ienotes changes.
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() Th aate will bé irciuded wiin the
first and last time entry during cucn
2h-hour péricd and at the.cnd ¢ thw OCP. .

6.5.2 All deviation éntries ca the Quality Control buy=of copyn ¢ “iw
OCP will be verii'ed by the responsible NAA incpectie:r alfixlig
the doubleé stamp and date n:’uzent to the entry,

6.5.3 If an OCP is to te rerur, a new copy of the OCP wiil te .owa.
"Inspection Copr" will be cntered on the front cover of tio
OCP. along with t}« notaticr "Rw:. Number 2" and autioriry.,

6.5.3.1 $equenc. roruns will be indicated by the ncration
Run #> « ~ Rur #3, ote. as applinable, enter.d on *..
upper r ,-ht porticn of tne page.

6.5.3.2 As deem 1 practictble, use one of the fcliowirg rutnc

for doe mentation of sequéence reruns and for *hre
. time ir - 1ved: (a) File duplicate OCP pa;cs ir "~ 00,

indicat- rerur a3 in paragraph 6.5.3.1, and proccea L.
the nornnl mw.rer: (b) File a rerun time roror:
adjacen: to the OCP pare being rerun, indicat: roua.
as in Prragraph A.5.3.1, and log time as iadicat .
on the - 'run tir. rocord. (Indicate acceptance
each re-un sequence on thé OCP page).

ol

6.5.4 When an OCP is d scontinued befcre completion thr KAA
Inspector will

6.5.4.1 Enter "liiscontinued" and reason for discontinua.”
after t i last eoanry, and double stamp and .1a%e icwati
the.ent "

6.5.4.2 When a iiscontinu-d test is resumed, tie NAA TPE &...
NASA ST will bec responsible for determinirn, Lo 304
at whic testin: should resume; hewever, -all Insarm
Discrer s .cy Rerords and/or Discrepancy Recoris w. . .
will rcrain ope. w7ainst' the previous run ars va..:
until - spositior ¢ and satisfied.

6.6 OCP Test Summary- Sheet
After eéach OCP Test, the NAA TPE or his dcsignated alternate wili preg oo

a Test Summary Sheet (signed by the NASA counterpart engineer) prov..ii
the information listed belcw.
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y i individual syutems by Gustems g vt e .~ approved

by the TPE ard STC.

6.6.1 Summary of major probleh indicating:

6.6.1,1 Corre~tive action

6.6.1.2 Time of occurrence >
6.6.1.3 Sequence

6.6.1. Appiicable TPS"s and IDR's

6.6.2 Summary of r¢-runs necessary to accomplish a given sequerce of
test successtully,

6.6.3 A listing of all IDR's that are transferred but not closed.

6.6.4 Bar Chart {c ,ndicate t1é actual order in which testing was
raccomplished, incluii:,; actuai test time,

6.7 OCP Acceptance Critrr.a
Following the complction of each OCP, NASA/NAA Inspection will close
out the record copy OCP after all of the following steps have been
completed by stampi:.. each Sunmary Gheet and by signature on the
last Summary Sheet.

6.7.1 The checklist PIRR form:s have been recapped for subsequent tests
or operaticn:.,

6.7.2 Sequences in the OCP have been verified as complete.
6.7.3 Deviations have been rezorded ani aporoved per Paragrapih ,2.

6.7.% OCP Test Date Summary Sheets have been completed and signea ty 1
NASA/NAA..

6.7.5 Test Summary Sheets have been compléted and approved.

6.7.6 The Bar Chart has been completed in accordance with Paragraph
6.6.4 above,

6.7.7 1IDR's that h:ve been assigned Lo CSM or GOE catepories are
either closec out or specifically dispositioned to:

6.7.7.1 FElirinate restraint on the next scheduled test,
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6.7.7.2 Refleer the subdeguent test which wi 11 Le restrai:ed.

#,7.7.% Retest requii-.ents following any planned rewdrk o
insure system readiness,

L 7.+ "Ot.er" category 1Di's Lave beén closed ont (endt,

L7, A cep of tne IDR log, each IDR, all deviations arn.i open item
recu: .ave tees fiien with rte cicred cut ocP.

ﬂ Coorainaied by:

Courdinated v .

Procedureflnit ASA APOF Coordinatcr

tan 881D Flori da Facilivy

Approved tv: Aprroved by:

7. atard. ! ral Managrcr ASA ager of Apollo,/
far3&1 0 Florida Facilit: Spacecraf- Operations
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NORTH AMERICAN AVIATION, INC.
SPACKE and INFORMATION 8YSTEMR DIVI&ION

IMPLEMENTING INSTRUCTION

ron No, 125

THE FLORIDA FACILITY oatg 27 Jan 1500

agrgnenen  (a) Florida Facilit Implementing Irstruction 12-1, “Fiorida Facility
safety Program”
Opérations Syst-ms Surety Notice 1-65, datéd 21 July 1965
Apollc Document ticn #. (LASAMAC)
Operations {yst- i Sarfety Lanubeek
S&ID Policy E-L.1, “Crew Cualification and Environmental .
Readiness for Co-tis’ Terts"
S&ID Policy E-L . "Fmpimee Quulification/Certification
for Critical Jo Asaoprmeres”

SUBJECT: Safety Criteria for  apolle Command & Service Module and Saturn S-II
Qperations.

1. PURPCSE

This procedure identifies ce-tain operational areas that shall be considered
ha-ardous or critical, It e. tablishes requireménts to insure that all such
admini strative procedures, t. st procedures, work processes, methods, wors
authorizations and correctiv action deeuments are reviewed to insure i
inclusion of the necessary s fety criteria,

2. SCOPE

The requirements established in this procedure are applicable Lo all prograns
at the S&ID Florida Facility nd will te implemented as appropriate by a..
operational activities.

3. GENERAL

3,1 The following categoriv. © Apotie Command & gervice Module ana Saturn
S-1I operations are des snated criticais These operations will require
specific satfety reviews ind must include cortain specific requirenc:ts
in préparation of proce wures and related documents.

3.1 Ordnance Syston - any cpetation involving tiie hatdl (g, tranape riy
ST ntion an checkeut of live ordnance devices., Alsc il
operation oroche Skout of an ondnance system after live ordnaance
{temg have beee onstalled,

Progvl\mn:: - Ly operation involving the leading, dows L ond et
or system &ctiv 'ion witn sperating propellants.

Cyrogenics = an aperation fnvolving the loading ant/or aown-
loading ot the s yvehiole and system actavation Wit NI s

Envaironmeptal T L3 - . onviro nmental tests conducted Ve al
environmental T Tl Wl e combnotible pases or [ AR TRI FRE MR .
utilized in tn- o3t 0t ey OF when gL alosituca caamder on ol
altitude with p o oothe ramber or oveaid.oc.

- wm o om em e B e e e am A e e e e e S

Tew Troctdars T
Form 980<8-1 New 7-83

ENCLOSURE 13-14
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3.1.5 Hi-Energy Potential Syst ms - operations designated by the
Systems Safety Engineer involving the operations of pressure
systems or operation of j;iasedus systems utilizing tanks or
reservoirs.

3.1.6 Handling Onerarions =- ary operaticn involving the lifting,
hoistinr, loading or trinsporting of an end item flignt vehicle
and such ctaer- itmes as may be specificially designatéd by
the System: Sufety Engircer. .

3.2 All safety requircments will.be considered in t.~ preparation of alili
test procedures and work author:zation document;: Operational Checkout
Procedures (OCP), Détailed Opera'; it Frocrdurcs (DOP), Detailed
Installation Procedures (DIP), General O ~rating Procedures (GOP),
General Work Orders.(GWO), Test i- :-raticr Sheets(TPS), and Discrepancy
Reecords (DR)., Safety requiremer s will also be considered in revisions
to OCP's, DOP's, DIP's, and GOI'.. The crrinater will coordinute test
procedures  (OCP's, DIP's, DOP' i fOP':) witn the Florida Facility
Safety Office and affix his si.c ~w« to o Plorid: Pacility "Safety
office Sign-off Si- emént" (fil: ‘ard) {rior- to publication,

3.3 The responsible sysicems enginees #ill coordinate with the Florida
Facility Safety Of"ice for all °:.u procudurcs (OCP's, DOP's, DIP's,
and GOP's) for operations that lave beern desirnated as critical.

3.4 Safety cnecklists will be used in the prepuration of test procedures
(oCP's, DIP's, DOP's, GOP's) anc work authrrization documents (7pPs's,
DR's and GWO's). Safety checklizt: will ulso be used in conducting
the pre-operation review descrit«i in paricraph 4,7, These checklists
will be developed by the Florid: Facilit: Sufey Office in ccordination
with representatives from Operations, Qu:it: Assurance, Project Engin-
eering and KSC Safety.

3.5 The Florida Facility Safety Office will submit safety reports in accer=
dance with Reference (a).

3.6 It is the responsibility of supervision to ensure that all personnel
are certified or qualificd to pcrform assigned tasks in accordance with
References (e) and (f).

L, INST .CTIONS

L.l Any test procedure which involvesany of the critical conditicns describea
in paragraphs 3.1.1 through 3.1.” will be iesignated on the front page as
follows: "This test procedure is a eritical operation”.

4.2 When a test procedure has been dcrsignated as “"eritical", cautions and

warninis siall be used as necescary and precede eritical steps. This will

ensure tnl the instruction is received prior to actual need. The words
CAUTION « i WARNING shall be certored on the page.
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4,2.1 CAUTION: Used srior to any operntion .that could resuit in
damage to equipient if not folliwed.
Example: CAUTION
If C11-075 galte PG12 exceed§ 170 PSIG
répor-, condition to test conductor.
4.2.2 WARNING: Used srior to any op:ration that coula result in
irjurs or death ‘o perscnnel if not followed.
Example: | WARNING
High pressure gas will now be in
tines GhO17793 and Glk-17798.

4,3 The Operations Departme .t will be responsible for informing the Salety
Office of any simultanc .us operation te be performed in the same area
as a critical cperatim.

4.4 Emergency shutdown proc:tures for all equipment will be inciuied in
all test procedures.

4.5 Applicable KSC arnd MAA ufety directives will be referenced and compiied
with or waivers obtainal prior to commencing the vest to ensure safe
operations.

4.6 It is the respencibilit - of the Test Project Engineer to briei’ all per-
sonnel involved in the . st, j;r.or to participation, ¢n il ~autions ana
warnings contained with * the 1w cedure.

L.7 Before each test desijnued i -~ tical. the responsibl. wy-i-ms or
test engineer will cond it a autMy review of the operailc . L' b i

test team members. Tho:r present to include rot oniy perscinr . aCluin iy
engaged in the operatio: but also any others that may be reguirad,
depending upon the natu ‘e of the operation (Project Enginear, Safety,
Quality Assurance, NASA Representatives, etc.). The review snall consist
of 'a "talk throuph" of .ne operation, a “"walk tnrough" irspection of thc
arca, and & dry run of .he operation by the personnel involved.

For the General Mana;er

Assistant General Munager
Florida Farility
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LIST OF REFERENCES

The following documents, referenced in the Ground Emergency Provisions. Panel Report, are con-

tained .in the AS - 204 Review Board permanent file:

REFERENCE

13-1 The Apollo Crew Abbreviated Checklist SM 2A.03.5C012/CL, dated 23
January 1967.

13.2 The Apollo Operations Handbook, SM 2A-03.SC012, dated 12 November 1966,
revised 30 November 1966. .

13.3 The Apollo Flight Crew Hazardous Egress Procedures Manual, dated 1
November 1966, revised 7 November. 1966.

13. 4 Operational Checkout Procedure, OCP FO-K.021.5/C012/14, dated 13
December 1966, revised 24 January 1967,

13.5 Launch Vehicle Test Procedure |.20015-SA 204, dated 18 January 1967,
revised 23 January 1967.

13.6 Space Yehicle Test Procedure 1-41001-204, dated 12 January 1967,
revised 23 January 1967.

13.7 KSC Management Instruction, KMI 1710.1, dated October 4, 1966, defining
KSC Safety Program.

ENCLOSURE 13«15
D-13-91

B R e ]




o~

REPORT GF PANEL 14
| SECURITY OF OPERATIONS
! APPENDIX D-14
TO FINAL REPORT OF
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SECURITY OF OPERATIONS
A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Security of Operations Panel, 14. The task .assign-
ment by Panel 14 was prescribed as follows:

This group shall review existing security practices for adequacy. This includes such things as
access control, pcczonnel sign-in requiremients, buddy systems, background investigation require-
ments, etc. They shall also make responsible recommendations to the Board on ¢hanges to existing
practices,

B.. PANEL ORGANIZATION

1. MEMBERSHIDP
The assigned task was accomplished by the following members of the Sceurity of Operations Panel’

Mr. Charles L. Buckley, Jr., Chairman, Kennedy Space Center (KSC), NASA
Mr. William J. Horner. Jv.. Kennedy Space Center (KSC), NASA "
Mr. Charles A, Buckel, Manned Spacecraft Center (MSC), NASA

Mre. Howard G. Maines, Headquarters, NASA

Mr. 8. Drake Bllis, Marshall Space Flight Center (MSFCY NASA

Mr. Raobert W, Gaines, Lewis Rescarch Center (LeRCOY NASA

Lt. Col. William Dugan, UL 8. Air Force

2. COGNIZANT BOARD MEMBER:
Colonel Charles F. Strang, UL S, Air Force, Board Member, was assigned to monitor the Security
of Operations Panel.

C. PROCEEDINGS

1. In résponse to the -Board directive of February 1. 1967, the Panels” task was outlined in detail, as
follows:
a. Conduct review of physical security  practices at. Kennedy Space Ceiiter and other appropriate
locations supporting the mission. ‘This review would include. but would not be limited to, the
following:
(1) Launch Complex, including blockhouse, pad. and white room, access control system before
and during the accident.
(2) Sign-in procedures which were in effect for persons having access to various critical loca-
tions during the pre-accident time period.
(3) Fscort requirements that were in effeet at the Launch Cowmplex.
b. Examine the efforts of participating NASA management and security organizations aimed toward
assuring the integiity and reliability of persons having critical access to key locations prior to and
during the mission period.

2. The Panel prepared a tentative detailed schedule agenda and established milestones for the Security
Panél's deliberations and activities.

3. The Panel accumulated pertinent bachground data, sueh as guard orders, aceess lists, samples of
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badges, back-ground documentation, ete.. for usé by the Panel upon its initial convening. ‘

4. Attende ] to necessary séeurity adniinistrative duties in support of the Board and other Panels. These
reviews werd conducted during the course of the Panel délibérations, reviews, analyses and interviews
aimed toward deterniining whether a security-rélatéd  factor ¢aused ot .contributed to the accident.

[ RN

5. A concurrent and detailed analysis of the geéneral security posture prior to and at the time of the
accident was accomplished. The plans for subséquent operations and tests were also reviewed.

6. The entire Pancl visited Launch Complex 34 (LC 34) area for direct observation of security posts, -
including obscrvation of the eighth adjustable level of the service stfucture, white room, and spacecraft.

7. Interviews and discussions were conducted with representatives of supervisory and operational elements
of the KSC Security Office and uniformed security (guard) forces to establish:
a. The responsibility for (1) establishing security principlés and guidelines and (2) monitoring im-
pleinentation.
b. The responsibility for implementation of principles and guidelines.
c.. The cffectivencss of .the management, structural, and .comtmunications relationships between the
KSC Security Office and the implementing organizations.

8. An analysis was conducted of the various principles and guidelines designed to provide - physical
security and  personnel access control involved in Apollo missions and their implementation by the :
uniformed security forces.

9. Reviewed and. discussed the KSC and A Foree Eastern Test Range (AFETR) rvegulations concerning
the “controlled area’™ personnel access concept at Cape Kennedy Air Foree Station. Analyzed and. dis-
cussed the North American Aviation. Ine. (NAN) instruction concerning the “contvolled area’™ concept.

10. Intérviewed the KSC Security Office representative concerning the concept and function of the access
controls provided through  vse of the  Apollo Saturn Operations Area Permit and the mechanics of
itmplementing the “controlled area” coneept at 1.0 34,

11 Reviewed security post requirements, post orders, badge and aceess control systems for the arrival
dand movement of flight hardware at Cape Kennedy and KSCothe KSC Industrial Area locations, the
Astronaut Quarters and Suiting Room at K8, the Astronant Vang and. LC locations such as the main
gate, the blochkhouse, sind varions work levels of the Space Vehiele at the pad

12 The NASA epresentative in charge of the Astronaut Support Office at KSC (Astronaut Qitarters,
Suiting Room, €te.) was interviened concerning aceess conteals, control of the Astronaut. Van; purchase,
handling and  preparation of astronauts” food (uon flight); ocenpational health examinations of Support
Office personnel (e muaids, cooks. stewards, ete)) hitchen and dining tacilities; and the mvestigative
program concerning the Support Office personnel and the information vesulting therefrom.

13 The Panel:
A Amabvzed the NASN NAN Apollo Prelaunch Opetations Procedurss coneerning access control of
test and wark areas
b Interviewed the NASA Apollo 200 Vest Supervisor concerning phvsical security and personnel -
access controls at 1O 34,
¢ Interviewed the NAN pad leaders concerning the NAN sestem of administratine aceess control

of personnel o the service structure spacecratt work areas, ncluding the white room and Conunand
Module,

d. Reviewed the Commuand Module Ingress Exgress oy mamtamned by NAN personnel.
¢ Interviews, analvses, and reviews conducted by the Panel (it should be noted that Panel 6
18 o condacting atainguas oo this area retledted that

) Insotne cases, indn dualy over swhom the conttacton had not exeraned access control gamed.
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entry to the spacecraft areas on the fifth, sixth, and seventh adjustable levels;
(2) No **off shift” log exists;
(3) The Command Module Ingress/Egress Log in soime cases failed to reflect:
(a) the names of all individuals who entered the Command Module;
(b) whether or not équipment or tools were taken into the Command Module;
(c) that all equipment oi tools were taken cut or otherwise disposed of;
(d) the time individuals ingressed and, or egressed the Command Module;
() the authorization basis for individuals entering the Command Module;
(f) sufficiently legible writing to determine the identity of individuals entering the spacecraft.

14. An analysis was conducted of the investigative program which formed the basis for access to LC 34.
A similar analysis was conducted of the system in effect at the Mission Control Center/Houston. An
inquiry was conducted to verify the ¢learance and investigative status of a representative sampling of
all persons who were at selected locations on the Launch Complex, in the Command Module, on the
eighth adjustable work level of the sérvice structure, etc., prior to the accident. The Panel analyzed
the Lenefits which can reasonably be expected to result from measures suggested in a letter of Decem-
ber 30, 1966, from NASA Office of Manned Space Flight (OMSF) to selected Apollo contractors,
emphasizing the need to be exceedingly selective in the placrment of reliable and trustworthy persons
at the launch facility during the critical period immediately prior to launch. The analyses reflected the
degree to which a prior standard National Agency Check (NAC) investigation.was a reasonable pre-
caution in controlling unescortéd access to the Launch Complex. In most cases, the standard NAC
relied upon was the one which had been conducted in the processing of the individual’s industrial
security clearance for access to classified information. In these cases, the results of the NAC were not
furnished to NASA. The last Government-conducted NAC Investigation relied upon for access varied
from being current to in excess of ten ycars old. A sampling of such NAC’s on individuals at LC 34
on the day of the accident cstablished that a standard NAC is apparently not designed to include a
check of pertinent files of all appropriate Federal agencics. These agency files contain information, some
of which would be relevant in evaluating individual trustworthiness and reliability.

15. Reviewed and analyzed the uniformed security force’s General guard orders.

16. Interviewed PAA Security policemen who performed sccurity post dutics at LC 34 to establish the
individual officer’s comprehension and understanding. of his responsibilitics, and the extent to which
actual performance matched assigned duties. Interviewed supervisory and patrolmen pérsonnel coricern:
ing their actions on the day of the accident.

17. Reviewed discip’inary. action cases concerning uniformed security pérsonnel resulting from minor
instarices of noncorapliance with their sccurity post responsibilities at LC 34 in order to establish the
degree of discipline at the Launch Complex.

18. Representatives of the Fedéral Burcau of Lnvestigation were interviewed concerning théir prior in-
vestigations of various types of incidents (thefts, fraud, malicious damage to Government property) at
Cape Kennedy and KSC with emphasis on LC 34. They werc also interviewed regarding their par-
ticipation in the activities at LC 34 immediately following the accident.

19. The Pancl reviewed all statemnents taken by the Witness Panel for any items having a security
implication.

20. An analysis was conducted of pertinent incident reports and daily log shects (prior to and at the
time of the accident) maintained by the KSC Patrol and the PAA Security Police.

91. Reviewed and discussed the NASA Headquarters Apollo Mission Failure Contingency Plan, and the
KSC Apollo/Saturn 1B Failure Investigation Plan.
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22 Discussed approaches to personnel security investigative program to be used in future Apoéllo missions.

D. FINDING AND DETERMINATIONS

1. FINDING

a. The KSC Security Office: )

(1) Developed security principles and guidelines, concept for badge. access control systems, and
security post requirements, and furnished them to the uniformed sccurity forces.

(2) Provided technical dircétion to the uniformed security forces and published physical and
personnel security regulations, instructions, and notices.

(3) Developed security procedures for each Apéllo iission and issued a security plan setting
forth prelaunch, test, and launch security requirements.

(4) Periodically inspected the uniformed security forces.

(5) Frequently surveyed the field and security post opcrations of the uniforined security forces.
b. By contract, the uniformed security forces (PAA Sccurity Police at Cape Kénnedy, and the KSC
Patrol at Kennedy Space Center) were responsible for the implementation of éstablished security
principles and guidelines.

DETERMINATION
The KSC Sceurity Office adequately  established  secutity principles and guidelines and effectively
wonitored  implementationt of same. Uniformed security forces properly implemented these principles
and guidelines. The KSC Security Office, in a tinely fashion, cffectively emphasized with the uniformed
security forees, the importance of the forthcoming Apollo manned missions.

2. FINDING

Currenit written orders awere in existence for all established security posts related to the AS-204
mission.  The orders were furnished 10 uniformed  security forces in o timely manner. The inteiviews
and analysis of pertinent records revealed no significant instances reflecting a failure by uniformed
security personnel to comply with their post orders.

DETERMINATION
Uniformed supervisory security personnel were knowledgeable concerning their. responsibilities. Uni-
formed  security  policemen  understood  their duties and - performed  satistactorily. Operational security
requiremients placed on PAN were timely and ddequate. Seeurity post orders were realistic and adequate.

3. FINDING

KRS Security personnel and or iniformed security personnel were dssigned to all locations réquiring
safeguarding measures, including Launch Vehiclé stages and spacecraft from thie time of arrival at KSC
to time of the accident,

DETERMINATION
The number of KSC Security personnel and unifofined security personuel utilized was adequate.

4. FINDING

Apollo Preflight Operations Procedures (APOPY 0-201, dated October 17, 1906, and January 24,
1907, concerning access control of test and work areas, required. that: (1) access controls o spacecraft
work arcas be exercised by the contractor; (2) the contractor maintain a4 log of all personnel permitted
access durmy “offshift” non-work periods, (3) the contractor control Command Module ingress-egréss.
and maintain a log concerning same.

DEVERMINATION
The procedures established in the APOP were not followed in that: (1) the coitractor failéd to

exérense adequate access conttoly on the Gfth, sisth, and seventh spacecraft levels, (2) the contractor .

faded to maintam an Coff stuft” logs (B the Command Module ingress egress log was inadequately
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maintained.

5. FINDING

The investigative program, which was uséd as the basis for authorizing access to LC 34, consisted
of a determiration that a National Agency Check (NAC) investigation had been conducted on cach Gov-
ernmnent or contractor employee.  In the abserice of a NAC: an escort was required. (Similar provisions
existed at the Mission Control Center /Houston.)

DETERMINATION
This practice provides inadequate support for the objective of NASA management that great care be
taken to assign reliable and trustworthy persons to perform critical _work_during mission periods.

6. FINDING
a. Access to the Astronaut Quarters and thé Suiting Room was limited by an access list attached
to the Security Post Orders, to those few people having an official reason to be there, i.e:, astro-
nauts, biomedical people. suit technicians, etc. Compliance with this procedure was enforced by
KSC uniformed sccurity patrolmen. The Van used to transport the astronauts from their Quarters
to the Launch Complex was inspected. - driven, and remained under the control of KSC Security
personnel when astronaut activity was involved. Uniforimned security personnel éscorted the \an when
astronauts were being transported.
b. The purchase. handling. and delivery of the astronauts’ food (non-flight) served in their Quarters
is processed through the contractor’s routine chanuels.
¢. Only the results of an NAC are available to NASA magement in their evaluation of the re-
lability and trustworthiness of support personnel in the Astronaut Quarters.

DETERMINATION
The personnel access controls for the Astronaut Quarters, thie Suiting Room, and the Van were
adequate.
Inadequate safeguards are provided concerning the purchase, handling. and delivery of astronauts’
food (unon-flight). notwithstanding _the fact that it is known by persous coming in contact with it that

it is to be consted by the astronauts.

NASA management has insutficient knowledge to fully evaluate the reliability and trustworthiness
of support personnct o the Astronaut Quarters.

E. SUPPORTING DATA
REFERENCES

The folloning is an enumeration of referenced materials (which are not included as part of -this

report). copies of which have been submitted to the Board.

141 Pancl Preliminary Report Number 1. February 1, 1967

142 Panel Prelimmary Report Number 2, February 4, 1967

143 Summary Panel Report, February 9, 1967

14 Preliminary Panel Analysis Sununary Report, Februuy 10, 1967
145 Sumary of Panel Interview - Buckley

14-0 Signed Ntatement - Buckley

147 Sutnary of Panel Interview - Morford

148 statement of Chief Merrill

149 Gemini 12 Security Phan, October 1L 1900

1810 AR 201 Secunty Plan, December T 1905
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14-11
14-12
14-13
14-14
14-15
14-16
14-17
14-18
14-19
14-20
14-21
14-22
14-23
14-24
14-25
14-26

14-27

14-28
14-29
14-30
14-31
14-32
14-33
14-34

14-35.

14-30
14-37
14-38
14-39
14-40
14-41

1442 .

1143
14-44
14-45
1440
14-47
14-48
14-49
14-50
14-51
1452
14-53
14.-54
14-55
14-50
14.57
14.58
14 59
14-60
14-61
14.62
14-63
1494

Apollo Launch Opérations Committee Meeting Minutes, September 20, 1966
Proposed AS-204 Complex 34 Security Controls

Apollo Launch Opcrations Committee Meeting Minutes, November 1, 1966
Proposed Security Controls for Complex 34 for AS-204
Summiary of Interview - Evans

Summary of Interview - Matthews

Sunmimary of Interview - Tatham

Written Statement - Tatham

Air Forée Eastern Test Range Regulation 125-10

Air Fofce Eastein Test Range Regulation.125:15
Summary of Interview - Morford (No. 2)

Sumirhary of Inierview - Hornér

KSC Patrol Synopsis of Events

APOP Nunibér 0-201; October 17, 1966

APOP Number 0-201, January 24, 1967

Summary of Interview - Buckel

Office of Manned Space Flight letter to Apollo Contractors
Summary of Interview - Page

Summary of Interview - Babbint

Summary of Interview - Curacolo

Sample PPages trom Command Module Ingress/Egress Log
Summary of Interview - Furgason

Summary of Interview - Smith

Summary of Interview - Tully

Summary of Interview - Graham

Summary of Interview - Friedlander

Security Post Orders - Altitude Chamber

Security Post Orders - Astronaut Quarters

Sccurity Post Orders - Astronaut Suit Room

Security Post Orders - Complex 34 Main Gate

Sccurity Post Orders - Complex 34 Rear Gate

Sceurity Post Orders - Complex 34, 1st Floor Blockhouse

Security Post Orders - Complex 34, Blockhouse Stairwell

Sccurity Post Orders - Complex 34, 4th Level /2 LU

Security Post Orders - Complex 34, Roviig Guard, 4th- 11th Adjustable

Sect vty
Security

Statement:

Post Orders -
Post Orders -

Complex 34,
Complex 34,
PAN Policeman - Allen

Roving Guard 27 foot level/ Adjustable 3
Hypergolic Area :

Statement PAN Policeman -
Statetment PAN Policeman -
Statement: PAN Policeman -
Statement PAN Policeman -
Statement PAN Policeman -
Statement. PAA Policeman -
Statement PAN Policeman

Statement PAN Policeman -
Statement PAA Policeman -
Statement PAN Policeman -
Statement PAA Policeman

Statement PAN Policeman -
PAN Security Police Blotter,

Bilbrey
Brewer
Darnell
Dasse; Lane
Hayes, O. B.
Hayes, R.E.

‘Hayes. R.E. (No. 2)

Heanigan
Nicholson
Riddle
Smith
Thomas

January 25, 1967

PAN Sccunty Police Blotter Log, January 27, 1967

NSecurity Section Sumimary
Security Pohice General Post

Instructions
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Memorandum for Record - Disciplinary Actions, February 14, 1967

APOP G-100, November 4, 1966

NAA Implementing Instruction 4-4, July 13, 1966

NAA FRT letter (Moore), December 22, 1966

NAA FRT letter (Haight), December 22, 1966

NASA Headquarters Apollo Mission Failure Contingency Plan

KSC Management Instruction 1610.3 ‘‘Personnél Circulation Control and Identification”’,
November 10, 1966

Summary of Interview - Turner

Statement - Turner
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BOARD ADMINISTRATIVE PROCEDURES

A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Board Administrative Procedures Panel, Panel 15.
The task assigned for accomplishment by Panel 15 was prescribed as follows:

This group shall establish and document administrative procedures for the Board to use. This
includés activity su¢h as procedures for the control of spacecraft work, logging and filing of ex-
hibits, maintenance of log of Board activities, scheduling of meétings, preparation of agenda for
Board meétings, arrangements for secretarial services, reproduction of material, etc.

B. PANEL ORGANIZATION

1. MEMBERSHIP

The assigned task was accomplished by the following members of the Board Admiinistrative Pro-
cedures Panel:

Mr. A. G. Griffin, Jr., Chairman, Kennedy Space Center (KSC), NASA

Mr. G. A. Huffines, Manned Spacecraft Center (MSC), NASA

Mr. W. D. Moody,. Kennedy Space Center (KSC), NASA

Mr. P. C. Reed, North American Aviation, Inc. (NAA), Florida Office

2. COGNIZANT BOARD MEMBER:

Mr. E. Barton Geer, Langley Research Center (LaRC), Board Member, was assigned to monitor
the Board Administrative Procedures Panel.

C. PROCEEDINGS

1. APPROACH
To accomplish the basic task of providing Board Administrative Procedures the following approach
was developed:
a. IDENTIFICATION: Specific arcas requiring rigid controls, definitive methods, or policy guide-
lines to be controlled by the Review Board were identified.
b. ASSIGNMENT: The responsibility for each procedure was assigned to a member of the Panel
who assembled the pertinent information, prepared a draft procedure, coordinatéd with affected
elements, and provided a finished procedure ready for implementation.
c. SUBMISSION: The finished procedure was submitted through the cognizant Board Member
to the Board Chairman for his signature.
d. COORDINATION: Publication and distribution werc accomplished through the Administrative
and Secretarial Support. Office.
c. REVISION: Existing procedures were revised as required through the same steps as outlined
above.

2. SUMMARY OF ACTIVITY
Panel 15 performed the task of providing Board administra‘ive procedures and subsequent revisions
as required. In addition. several other tasks werc assigned which were performed by the Panel over
and above the work statement. Periodic reports of progress were made to the Review Board through
the Pancl Coordination Committée and the cognizant Board member. Panel activities are discussed
in the following paragraphs,
a. Twenty-five (23) Board administrative procedures were issued to cover all phases of .the Review
Board's activitiecs. They were developed and processed in accordance with the planned approach
discussed in paragraph 1 above. Periodic lists of the procedure titles and the current revision status
were issued and distributed. Board administrative procedures arc contained in Enclosure 15-1.
b. The Administrative and Secretarial Support Office was cstablished by Panél 15 in accordance
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with Administrative Procedure 4. This support was provided on a two-shift, 7-day. per week basis,
unless otherwise required. with some third shift support. The support included secretarial services,
arrangements for office space, furnituré. office supplies, reproduction and graphics, mail service,
and messenger sérvice.

c. The Photographic Data Control Center was established by Panel 15. Included were the devel-
opment of a grid system to correlate photographs with spacecraft area, the handling and dis-
tribution of photographs, and the mainténance of a film library. The lattér two areas were cov-
éred by Administrative Procedure 8. The négative and a print of all photographs are included in
the Board's General File. The total grid plan usés the North American Aviation top assembly
drawing V14:000003 as a spacccraft base for developing the grid systern. A set of photograph
books are provided for cach major grid area of. the spacecraft Command Module and the Service
Module. Thé¢ appropriate individual spacecraft aréa grid plan is provided in the front section of
each photograph book. Following is a breakdown. of. the major spacecraft areas which have been
gridded and book sets provided.

(1) For the Command Moduie interior:

(a) Left Hand Equipment Bay

(b) Lower Equipment Bay

(¢) Right Hand Equipment Bay

(d) Couches

(¢} Aft Bulkhead (Floor)

() Upper Bulkhead (At head of couches)
(g} Main Display Console

(2) For the Command Nodule exterior:

(a).Aft Girth Ring Arca (Frames 1 through 24)
(b) Top Deck
(3) For the Service Module interior:
Sectors 1 through 4
(4) For the Service Module exterior:
(a) Top Deck
(b) Reaction Control Systein Quad Panels
() Aft Area (Service Propulsion System Engine)

(5) It was the policy that when any particular functional unit was removed from the space-
craft for further study a separate photograph book was established on that particular unit if war-
ranted by the number of -additional photographs. Following is a list of removed units for which
separate photograph books have been established.

(a) Batterics

(b} Cobra Cables and Octopus Cable

(¢) CO2 Absorbers

(d) Inverters .

(¢) Environmental Control Unit

(£} Engines (Command Module) (Pitch, Roll, Yaw)
(g} Control Panels (Oxyvgen, Water)

(h} Controllers (Rotational and Translational)

(1) Floodlights

() Hatches

(6) \dditional books on special subjects are as follows:

(a) Lab Tests (Non-metallic Materials and Flammability)

(b) Special Tests (Suits-Static Discharge)

(¢) Crew Mobility Test in Mockup 2

(d) Heat Shields Remov ls

() Spacecraft (12 Movement to Pyrotechnic lustallation Building
(7) Other books available for reference include:

(a).Spacecraft 012 before fire

(b) Spacecraft 014 interior
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(¢) Mockups (No. 2 and Non:metallic Materials)
(d) Set of documentary photograph books
(8) A major part of the functional arrangement of the library reference and control system is
based on the proper identification of .each photograph. Each photograph is captioned on the re-
verse side and includes the negative number, date and time picture was made, any applicable
Spacecraft Test Preparation Sheet Number, and a brief subject description. All photographs are
. identified as Apollo 204 Review Board Material.

(9) The two key parts of the captions aré the negative number and subject description.

(a) The negative number allows all negatives and one set of prints to be filed numeri-
cally by the roll and frame number included as the last two parts of the three part negative
number. All negative frame numbers are accounted for, in¢luding blank frames.

(b) The subject description allows one set of photographs to be inserted in the approp-
riate photograph books through useé of the spacecraft area grid plan. Within. any particular
subject area of a photograph book the photos are arranged in order of date and timé. This
allows review of subject configuration at any time since January 27, 1967.

(10) Some photograph captions include the word “Stereo.”” This indicated that a stereo slide
| is available for review. All stereo slides .are arranged numerically by negative roll number and
{ frame number in identified storage trays.

(11) The original reel and any prints of required motion pictures. are arranged in file by sub-
| ject description. Most of the motion pictures were for documentary purposes.

(12) For control purposes a log book for the Review Board and each ‘Panel was maintained
to provide records of all photographs distributed from the library. Each log book includes the
photograph negative number, the number of prints, the data and name of the person receiving
the photographs for the Review Board or Panel.

d. Panel 15 processed letters, tclegrams, and telephone messages offering assistance, recommen-
dations, and comments relative to the Apollo 204 accident. All such correspondence was logged
in a master log, and the author’s name was placed in an alphabetical file. Material received was
reviewed, and, where appropriate, copies were forwarded to other Panels and Board Members
for such consideration as they might require. Replies were prepared for the signature of the Board
Chairman to all correspondence which had not been previously acknowledged or -which required
an additional acknowledgement. The log and file of all correspondence processed are included in
the Board's General File.

c. Support was provided to the Review Board by periodically issuing approved schedules of work
being performed as a part of the Review Board investigation. Information was collected, coor-
dinated, displayed, and, after approval, published for distribution.

f. The Audio Magnetic Tape Library was established by Panel 15 in accordance with Adminis-
trative Procedure 22. It provided control of !4-inch voice transmission tape recordings relative to
Spacecraft 012 during the Space Vehicle Plugs-Out Integrated Test January 27, 1967. A storage and
playback capability in a centralized area was also established. At the conclusion of Board use, these
tapes were filed with other refcrence data relative to the Apollo 204 investigation.

g. Numerous memoranda and telephone calls were provided by Panel 15 to clarify or interpret
Review Board administrative matters where required.

D. FINDINGS AND DETERMINATIONS
Not applicable.

E. SUPPORTING DATA

Enclosure
15-1 Board Administrative Procedures
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1A

2A
3B
4A

5C

7A

10A

11

12

13A

14

15

16

17

18C
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APOLLO 204 REVIEW BOARD
ADMINISTRATIVE PROCEDURES
Access to the Review Board Meeting Room
Access to Complex 34 .
Access Control to Pyrotechnic Installation. Building
Apollo 204 Review Board Secrétariat & Administrative Support
Material testing in support of Apolio 204 Review
Establishment of the Advisory/Group to the Apollo 204 Review Board
Handling of Sensitive Material under the jurisdiction of the Apollo 204 Review Board
Photo Support Service for the Apollo 204 Review Board
Transcribing Apollo 204 Review Board Proceedings
Control of Data and Documents

Categorization and Control of AS 204 Material Required to Support the AS 204 Review
Board

Access to Apollo 204 Review Board Office

Preparation of Apollo 204 Review Board Meeting Agenda
Access to Spacecraft 012

Official File¢ for Apollo 204 Review Board

Coordination Policy for Interviewing Witnesses
Response to Offers of Assistance or Recommendation

Use and Control of Task Preparation Sheets (TPS)

Establishment of the Panel Coordination Committee
Establishment of Apollo 204 Review Board Panels

Access Control to Service Module Disassembly Area

ENCLOSURE 15-1
D-15-7
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No.

No.

No.

22

23.

. 24

Control of Audio Magnetic Tapes

Disposition and Storage of Physical Evidence

Environmental Control Systém
(ECS) Investigation

Continuation of Testing in

Suppeort of Apollo 204 Review
after tecess of Board

/87 A, G. Griffin, Jr.
Chairman, Task Panel No. 15

D-15-8

e

s
PR

2
| Bonas |

s 2
L e |

-4

- r— - goasemptiindinci R st




APOLLO 204 REVIEW BOARD
FEBRUARY 4, 1967

Administrative Procedure Number 1, Revision A

T:TLE:

SCOPE:

POLICY:

PROCEDURES:

Access to the Review Board Meeting Room

This procedure covers access to the Mission Briefing Roo
is herein designated the Apoll

that the Board shall requite its use.

o 204 Review Board Meeting

m, MSO Building, KSC, which
Room for the period of time

1. Access to the Review Board Meeting Room shall be limited to the following per-

sonnel: .

4. Board members (see attached list).

b. Advisory Group members (per access list).

¢. Designated key personnel (per access list).

d. Security, communications, and administrative personnel.

e. Other personnel summoned or approved b, J{es ignated individuals (designating
officials noted by asterisk on access list).

19

monitor.

Access will be controll

ed on a full time basis (24 hours per day) by a security

3. A log of all personncl not on the access list that are permitted entry will be main-
tained by the sccurity monitor.

1. Persomel will enter

9. Personnel will clear through the se¢

\feeting Room doot.

a. Personrel on the

and leave the Meeting Room via the main door on the north-
south hallway just cast of the cafeteria.

curity monitot prior_to entering the inner

access list will be issued an Apollo 204 Review
Board badge with green stripes and may enter and leave the Meeting Room as re-
quired. Acquired visitors will be issued a temporary badge with yellow stripes

and will be logged in and out at the security desk. .

b. Personnel providing security, communications, and administrative support will
be issued a temporary Apollo 204 Review Board badge with vellow stripes and will
be logged in and out at the security desk.

3. The access list will
representatives.,

be changed only by Mr. F. B. Geer ot his designated

S

D-15-9

Dr. Flovd Thompson, Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD AR
FEBRUARY 2, 1967 ol
i3
!
L2 )
Administrative Procedure Number 2. Revigion A
: i
= TITLE: Access to Complex 34 Lk
SCOPE: . This procedure covers accéss to certain Complex 34 areas for the period of time re - - -
quired by the Apollo 204 Review Board. ;
» =
\
) POLICY: Access to the Service Structure, Umbilical Tower, AGCS Roow, and pad arcas adjacent .
to the structute will be controlled by special security procedutes. . '
»a
FROCEDURES AND RESPONSIBILITIES:
1. The service stiucture, umbilical tower, AGCS room and pad areas adjacent to the X i
structure will be subject to a special security control as delincated in the paragraphs
below. access to these areas will be subject to the approval of the test supervisor .
who. through NASA Sccwity, will provide instructions to the security guards concern - |
ing logeing procedures itind escort reguirenents  Fntry o areas other than the space - .
craft levels of the service stiucture will be provided to those NASA and contractor per -

sonnel who have a need justified through channels to the test supervisor.

Access 10 service structure levels A5, A= 6. A -7, and A- 8 will be authorized only

by a4 Board Member, a Panel Chaitman, Ro AL Petrone, P C. Donnelly, ot G. F. Page. :
Any work on or photographs of the spacecraft must be authoriz ed bva Board Member or '
a Panel Chairman,

1. Responsibilities of Board Members and Panel Chairmen: Authorize, in wiiting, '
access to the spacecraft areas of the sevice structure for purpose of photographing the
spacecraft, or performing any work on the spaceeraft,

4. Authorize access to the spacecraft areas of the service stuncture for the purpose
of photography o work only after reviening wiitten authorization signed by a Board
Member.

b, Authotize ace ess to the spacecraft arcas of the service structure for normal main-
tenance o safety functions except foi work of this natwe on the spacecraft or its

GSE.

¢. Authorze aceess to the other pottions ot the comples undet special secunty con-
trols for work of an exsential nture,

d. Provide the necessary mstructions to the security guards so that. all personnel
admitted aie properly logged.

o, Mamtains a detailed log of all complen activities and personnel movements within
the dreas under spectal secunty control,

. Buefs personnel who have @ need and authorization to enter the restncted areas
as to hazards, restiictions and personal conduct,

D-15-10




1. Responsibilities of NAA Pad Leader:

Maintains a control position on platform A- 8 of the service structure for the purposc<
of coordination of all activities on platforms A-5, A6, A-T.and A-8 of the service
structure.  Also, he will maintain a log of these activities. He is advised by the Test
Supervisor as to the mission of all visitors to thesé platforms

5. Responsibilitics of NASA Security and PAA Sccurity:

2. NASA Sccurity i8 provide a Security Specialist to semve as an escort for photo-
graphers and other visitors to serve as required. Anothér security specialist is
provided to ¢ ourdinate overall sécurity matters.

b. PAA will furnish seven (7) patrolemen to be stationed as follows:

Post 1 5. E. Barnicade
Post 2 West Barricade
Post § East Barricade
Post ¢ AGCS Room
Pad Roving Patrol

S. E. Basc Leg

Platform A -8

PAA will also furnish one patrol supervisor to ingpect all posts and coordinate
required changes o proc edures.

$  Dr. Floyd L. Thompsou
Charman
Apollo 2014 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 6, 1967

Administrative Proceduré No. 3, Revision A

. . - B
e BRIt eri b ma ma Ebe bt A f————ti

. TITLE: Access Control to Pyrotechnic Installation Building ‘
SCOPE: This procedure coveérs access control to the bonded area and Rc ma 106 of the Pyrotech-
nic Installation Building, hercin after abbreviated PIB, for spacccraft work during the "
period of time réquired by the Apollo 204 Review Board. R i:
POLICY: . 1. Access to the P1B bonded atea shall be limited to the tollowing peérsonnel: o
Lol
a. Members of Task Panel No. 4, Disassembly Panel (per access list), .
b. Board Members and designated key persounel (per access list), '

c. Other personnel requested and approved by désignated individuals (designating
officials noted by asterisk on access list).

9. Access to the PIB bonded area will be controlled on a full time basis (24 hours per
day) by a securtty monitor.

3. A log of all personnel not on the access list that are permitted entry into the PIB
bonded arca will be maintained by the security monitor.

4. Access to "IB Room No. 106 shall be limited to the follow ing personnel:
a. Do G. Kelly
b. Other personnel requested and approved by Dr. G. Kelly.

5. Access 1o PIB Room No. 106 will be controlled at all times by Dr. G. Kelly who is
sole custodian of the Kkey. Full time security monitor i8 provided.

PROCEDURES: 1. Personnel will clear through the secutity monitoi priot to entering the PIB bonded
area.

a. Persomel on the access list will be issued a serialized PIB badge with
blue stripes and mav enter and Teave the PIB bonded arca as required.

b. Other personnel.requested and approved by the asterished individuals on the

list will be issued a téemporary serialized PIB badge with black stripes

and will be logged in and out by the sccurity monitor. Such personnél will be . '
escorted except for Government and North American Aviation personnel,

2. Personnel will enter and leave the PIB bonded area via the outside door of room 103
(see dttached sketch).  All other doors to the bonded area will be maintained in a locked

condition except as required for equipment handling covered i paragraph 3.

3. Equipment will be moved in and out of the PIB under the contiol of personnel on th
List v1a the equipment door and located inside the PIB bonded area.

D-15-14




4. Personnel will not bé permitted to énter PIB Room No. 106 except in the présence
of and with the express permission of Dr. G. Kelly.

5. Changes to the attached access list can be made only by Mr. E. B. Geer or his

designated represéntative.

) /8 Dr. Floyd [. Thompson
’ Chairman
Apollo 204 Reviev Board

Attachments: _Sketch of P1B

D-15-15
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APOLLO 204 REVIEW BOARD
MARCH 8, 1967

Administrative Procedure No. 4, Revision A.
TITLE: . Apollo 204 Review Board Secretarial and Administrative Support

SCOPE.: This procedure covers the arrangements for providing sécretarial and administrative
support for the Apollo 204 Review Board and task panels.

POLICY: Secretarial support will be providéd on a two-shift, sixteen hour per day basis (0800 to
to midnight) néar the Apollo 204 Review Board Meeting Room. (This support will be

decteased to a one shift basis (0800 to 1630) when the workload is consistent with this
period.)

PROCEDURES: 1. Apollo 204 Review Board Members and members of the Board Advisory. Group
will request secretarial and administrative support at Room No. 1805, MSO
Building, telephone 867-5628/5611.

2. Requests will be made to Mr. Dave Allen, the Administrative Officer in control of
administrative and secretarial support, and in his absence, his designated representative. .
The requests will consist of notes, drafts, special instructions, tapes, letters and.
reports. Stenographic and dictograph capability will also be provided.

3. The administrative officer will provide an estimate regarding completion time and will
make whatever reasonable adjustments are necessary to meet deadlines.

4. The administrative officer will notify the requester upon completion of the work.
5. Other services that will be made available include arrangements for office space,

furniture, office supplies, telephones, reproduction, graphic, mail and messenger
services.

/84 Dr. Floyd L. Thompson
Chairman
Apollo 204 Review Board

D-15-17




APOLLO 204 REVIEW BOARD
MARCH 3, 1967

Administrative Procedure No. 5, Reévision C

TITLE:

SCOPE:

POLICY:

PRNCEDURE:

Testing in Support of Apollo 204 Review

This procedure is applicable to all elements of the AS-204 Review Board which require
testing and/or analysis of sub-systems, components, and sample materials removed from
Spacecraft 012 in support of the AS-204 investigation. This procedure applies to Apollo
904 material and components leaving the KSC area and testing which is required on-site.
This procedure applies to Category A and B material as defined in Administrative Pro-
ceduré No. 11.

1. Task panel chairmen are responsible for initiating requests for testing required in
their areas. The requests will be submitted in accordance with procedures as outlined
in the procedure section below.

2. All proposed Spacecraft 012 hardware testing will be approved by the Apollo 204
Board Chairman. The Apollo 204 Review Board Chairman will decide on a case by case
basis if a S/C 012 hardware test is to be performed at other sites such as a vendor plant,
on-site at KSC, or both.

8. Wherever possible, two independent agencies will be required to perform analysis on
sample materials. Whenever the quantity of material is insufficient to allow two tests,

a single test may be conducted at KSC provided the test is witnessed by a representative
of an independent agency. Examples of independent agencies available are:

a. U. S. Bureau of Mines

b. Air Force Materials Laboratory,
Wright-Patterson Air Force Base

c. NASA facilities other than Kennedy Space Center
1. FExamples of sample materials which may require independent testing and/or analysis

are protective equipment, fuel, lubricants, metals, non-metals,_electrical components,
fabrics, and gases.

Apollo 204 material procedure is shown in Attachment 1.

/87 Dr. Floyd L. Thompson
Chairman
Apollo 201 Review Board
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PROCEDURE:

TESTING IN SUPPORT OF APOLLO 204 REVIEW
ATTACHMENT 1
MARCH 2, 1967

1. This procédure establishes the S/C 012 Equipment Scieening Committee and delin-
eates the Committee’s authority. This procedure also establishes the systém to be
utilized in acquiring Board approval for the testing and anulysis of all S/C 012 Category
A%B equipinént for both off-site and KSC testing.

9. The Scieening Committee shall consist of the following personnel:

T. Sasseen Chairman (KSC)
D..Mayhew (MSC)
D. Levine (NAA)

3. The committee is responsible. for reviewing equipment removed from $/C 012 in the
sub-system areas as listed in Appendix A and classifying such equipment as category
A or B as defined in AS 204 Administrative Procedure No. 11. For the purpose of this
procedure, equipment which has evidence of external damage and could be the cause of
the fire is specified as category A. Equipment which has evidence of minor fire damage
and obviously does not appear to be the fire origin is specified as category B.

4. The result of this screening activity will be the preparation of an equipment screen-
ing authorization form (appendix B)and a Material Release Record (MRR) by the appro-
priate subsystems cngineer (as listed in appendix A) for committee approval. The MRR's
will be submitted to the Review Board for ratification on a periodic basis.

5. That equipment classified as Category B shall be sent to bonded storage after.
external photographs have been taken.

6. That equipment classified as Category A shall be subjected to the following actions:
a. colored photos of burned or damaged area
b. Xeray penetration of damaged area
c. removal of external appendage if it will permit better visual examination

d. recommend return of equipment to manufacturer by submittal of an Apollo Space-
craft Hardware Utilization Request (ASHUR)

-

7. 1t should be emphasized that all hardware that has wdentified data glitchies from the
OCP 0021 shall be fully investigated. In addition, items of equipment that had pertinent

open discrepant items shall also require full investigation.

8. All hardware will remain 1n the bonded storage at the Pytotechnic Installation Bldg.
(PIB) unless specific instructions have been provided by an approved Apollo Spacecraft
Hardware Utilization Request (ASHUR) authorizing off site testing for hardware being
returned to the prime contractot, subcontractor, vendor, or other test agency. Testing
accomplished on site (RSC) will continue to utilize a TPY in accordance with Adminis-
trative Procedore Number 18,

D-15-19




9, An ASHUR may beé initiated by an Apollo 204 Panel Member but must have concur-
tency by the cognizant NAA & NASA subsystéms enginecr and must be approved by the
Chairman of Panel 18 or his designated represéntative. Final approval by the Apollo
204 Review.Board is required.

10. The ASHUR shall specify test réquirements necéssary to thoroughly analyze the
system or component under inivestigation. The preparation of the test procedure shall
bé the responsibility of the prime contractor, subcontractor, or vendor in conjunction
with the NASA and NAA subsystém éngineer. All test procedures shall require an .
acceptance test, as was originally performed, to be conducted. Govérnment and NAA
inspectors are required to witness all testing of category A equipment at the vendor fa-
cility with an agent of the Board who i$ designated to supervise and witness all off-site
testing. If the acceptance testing results show no change from previously recorded data,
all testing will be discontinued, the data package updated, the results documented.on
the ASHUR answer sheet and the hardware, with all paperwork, returned to bonded
storage at KSC.

11. In the event an anomaly is discovered, a.failure analysis shall be conducted to
determine exact cause of anomaly and positively explain that it is a result of fire
rather than causc. In accomplishing this:

a. Justify, if possible, continuation of the acceptance testing;

b. If the acceptance testing cannot be continued, satisfy requirement to (1) stop
and test and (2) return, with the properly updated documentatien, to bonded storage
at KSC.

If, during the process of investigation, the test procedure requires modification, the
NASA and NAA subsystems engineers jointly have the authority to change this procedure
provided the test requirements, as specified on the ASHUR, are still maintained. Any
test or procedural change which alters the ASHUR test requirements must be submitted,
by a revision to the original ASHUR, to the Apollo 204 Board for approval.

12. After completion of requested tests, test reports, as follows, are to be prepared by
the test agency and signed by that agency, the cognizant NAA subsystem engineer and
the NASA monitor:

a. One report is to- cover test and inspection findings associated with the origin
and propagation of the fire, the physical and functional condition of the equipment,
and any unusual condition which may relate to one of the anomalies, discovered on
$’C 012, Twenty (20) copies plus the original of this report are to be transmitted
to the Apollo 204 Review Boird by the. NAS.N monitor within ten (10) days after the
item s received by the supplier, subcontractor or independent test agency.

b. The second report is to cover other findings such as design, quality and five
survivability information. Two copiexs of this report are to be sent to cach
cognizant NASA and NAA Subsystem Engineer and three copies are to be sent to the
Panel 9 Chairman. The original will be sent to the Panel 17 Chairman.
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13. Responsibilities:
a. Originator

(1) Based on an approved MRR, complete ASHUR form. in accordance with
Appendix C. .

(2) Obtain signatures of the appropriaté NASA and NAA subsystems engineers,
(8) Forward to Panel 18 for approval.

b. Panel 18

i (1) Approve or disapprove each ASHUR

(2) Submit ASHUR to the Apollo 204 Review Board via the Panel Coordinating
Committee for approval.

(8) Maintain the Master file, status, and assure implementation of the require-
ments$ as specified on the ASHUR.

(4) Forward Board approved ASHUR to the Action Control Center.for transmittal
to the prime contractor, subcontractor, or vendor.

(5) Receive appropriate test data, reports, and related documentation and make
available to the Apollo 204 Review Board as required.

¢. Action Control Center

(1) Assure that the business and contractual interfaces between the government,
prime contractor, $subcontractor, and vendor are compatible.

(2) Assume responsibility for shipment logistics.
(8) Supervise the packaging.

(4) Assute, in conjunction with the Apollo 204 Board and Panel 18, that the cou-
riers accompany the shipment in accordance with Appendix G.

(5) Assure that an ASHUR accompanies the hardware.
(6) Assure that a DD 1149 is executed.

(7) Assure that test data, reports (Appendix D) and related documentation is
submitted to Panel 18 in a timely manner.

(8) A log will be maintained for documenting each item shipped and for provid-
ing evidence that the shipped component was reccived by the supplier.

d. Couriers

(See Appendix G)
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é. Subsystéms Engineers b

{ f}

(1) Approve/disapprove all ASHUR's under his cognizance. . z 3

(2) Reviews his hardware and screen into Category A or B, “r

(8) Proposes and submits MRR to Screening Committee for approval. E i
ad

(4) Maintain status of all activities concerning hardware authorized for testing. :

14, Special attention to careful handling of all $/C 012 parts will be provided in the v
following manner: e
a. Parts will not be moved from one atea to another within KSC without being ) T
accompanied by a NAA or NASA courier. . b
b. A parts tag will be attached to each component and the reverse side of the tag - {
will be stamped, ‘‘Apollo 204 Review Board Material.”” Each component will be L

“D’ stamped. :

c. NAA/NASA Quality personnel will witness all packaging operations to insure
good packaging and handling practices.. Where special attention to packaging is
required, NAA Engineering will be requested to provide special instructions. .

d. Prior to shipping, each package or container will be sealed and stamped by
both NAA and NASA Inspection with words ““NOT TO BE OPENED WITHOUT
CONTRACTOR AND GOVERNMENT AGENCY INSPECTION WITNESS.” All \
material shall also be accompanied by a representative (witness) appointed by :
the Board unless otherwise specified by the Board. A NAA or ACED or NASA

Quality Control courier may be assigned to accompany each shipment to its des- ‘
tination. ' . '-

e. The Local Government Inspection Agency shall provide continuous (24 hour)
inspection coverage while the hardware is being tested and/or analyzed..

f. Prior to shipping, NAA and NASA will notify the appropriate contractor and
govemment ageucy Qualify Assurance representative at the destination of antici-
pated arrival of the parts.

g. Each shipment will contain a copy of the updated acceptance Data Package,
ASHUR, and DD-1149 (shipping document). The courier accompanying the parts

will hand-carry a copy of the DD-1149 for signature by the delegated contractor’s
representative upon receipt of the component.

h. The properly negotiated DD-1149 master will be returned to the MSC Action
center by the coutier.

i. Whenever possible, NASA aircraft or commercial aircraft will be charteced
or reserved for shipment of these items to assure expeditious and safe handling.

D-15-22




SUBSYSTEM ENGINEERS .
APPENDIX A

MSC KSC . NAA

Stéering

Communication
Instrumentation

Guidancé & Navigation
Stabilization & Control
Environmental Control
Electrical Power System .
Controls & Displays

. Mayhew T. Sasseen D. Lévine

. Luse T. Broughton G. Covington, III
. Rotrammel W. Glusing G. Covington, 1II
. Gardner . J. Tadich ACED

. Burt J. Stilley C. Conrad

. Samonski R. Hunnings M. Stelzreide

. Munford M. Guidry L. Updegraff .
. Creech . NONE C. Fischer

. Grimm

. Johnson . Guidry . Hartley

. Taueber . Butterworth . Montgomery

. Glynn . Shoaf . Hanifin

Sequential

Reaction Control System
Structures & Mechanical
(Incl. LES)

Secondary Propulsion System
Farth Landing

Crew Equipment
Experiments
Pyrotechnics
SLA/Service Module
(Panel 21)

mEODOFEmBEAEMED

. Townsend. R. Butterworth . Levine

. West ..Shoaf . Hartley

. McAllister . Thomas . . Montgomery

. Vaughn . Thomas 5. Covington, 111
. Simmons %. Timmons . Hartley

. Petynia . Carothers . Haight
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EQUIPNENT SCREENING AUTHOR!ZAT LON oo
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PN XXX ”": "
S/N XXX i
WSTIFICATION FOR CATEGORY © SLASSIFICATICH }

Reference TPS's _XXX=XX=XX s XX XX=XX

NASA KSC SU3SYSTER HASA MSC SUBSYSTER NAA SUBSYSTEM

T. SASSEEM 3. MAYHEL ' D. LEVINE -
FIAE PANEL NAG
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APPENDIX C

INSTRUCTIONS FOR PREPARATION OF ASHUR

A. ASHUR (NS FORM |148)

Numbers correspond to the numbers shown on each block.

1. Spasgeraft Number. Insert the spacecraft number to which the raquést
applies (i.e,, CSM. Q12 or.014).

2. 3Systemis) Affected. Indicate the spacecraft system(s) affected,

3. ASHUR Nymber. !dentification number of the ASHUR will be filled in by Pane!l 18,

The ASHUR shall be identified by a series of numbers which reflect spacecraft number.

Those ASHUR's initiated on Spacecraft 012, Mission 204 shall be numbered consecutively
from 012500 to 012999 or Spacecraft Olk4, i.c., 014500 to 014999,

4. Purpose. Specify the purpose of the ASHUR, i.e., one of the following:
a. To investigate a suspect anomaly or malfunction.

b. To insure that function or operation of the system or component was
adequate for.the mission,

¢. To initiate a test and/or analysis of a system or component in support of
Apollo 204. Review.Board investigation,

.

d, Other - specify,

S. Jystification. This space will be utilized for the concurrency, by signature,
of the NASA Subsystem Enginecr, the NAA. Subsystem Engineer, and Panel #18.

6. Quscripgion. The initiator of the ASHUR shall describe the test requirements,
inspection, analysis, and disposition in detail, Sufficient detail should be indicated
to convey exactly what is required. The description shall include, but not be limited
to, the following, where. applicable:

a. Specify conditions.

b. Instrumentation requirements, including both spacécraft and GSE.

c¢. Environmental requirements,

d. Type or types of data required, i.¢,, magnetic tapes, strip charts, etec,
e, !nput piramcters to be varied and to what degree,

f. Parameters to be measurcd.

9. Specify time reference if applicable.

h, Events to be simulated.

i. Special test procedures or instructions (or supplemental instructions as
required) .

j
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7. Ia.Be Accomplished By, Irdicatc which contractor or special facility is to
accomplish this test. Indicate where thé test is to bé acéomplished or the disposition
location., If a failuré analysis is to be conducted, indicaté where this is to be
accomplished, If it is a location other than those listed specifié¢ally, chéék "Qther"
block and indicate by name on line provided to thé right. It is recognized that some
facilities are better equipped for disassembly and/or failure analysis than others.

Each case must be asscssed as it occuré as to where the analysis will be performed and
the récommendations must be based on a thorough assessment of the best possible combina=
tion of disassembly and analysi$ capabilities. The spacecraft ¢ontractor and the vendor
of the failed component should be consulted prior to determining the locations for the
various phases of failurc analysis. Régardless of where each phasé of the failure
analysis is performed, it is required that NASA, contractor, and the veador be
représented.,

8. Name of the individual assigned as the point of contact at the facility where
the work is conducted, J. €. Campbell, PiB, ext. 3515, 3779; will be MSC/KSC contact.

9. ODisposition of hardware after rcquested action has been completed.

10, Requested 8y. ‘'nsert signaturc of individual preparing the ASHUR and panel
number,

11. Not applicable for purposes of this procedure,
12, or 13,.Signature of KSC/MSC action control authority is required.

14, Iype of Action. Check the block which describes the type of action requested,
There will be only one block checked for each ASHUR initiated, The testing block
should have '"Project X'' typed by it,

15, Sheet ___ of ____. Indicate the sheet number and total number of sheets,
B. AS i ign Sh MSC Form 114

Numbers correspond to numbers shown on sample continuation sheet.

1. Spacecraft Nymber = same-as paragraph A.l,

2. System{s) Affected = same as paragraph A.2.

3. ASHUR Nymber < samc as paragraph A.3,

4, NAA TPS Nymber = Appropriate NAA TPS number(s) assigned to hardware designated,
if appropriate.

5. Not applicable.

6. Photegraph Number = Applicable NASA photograph numbers, if known,

7. Description = Continuation of information detailed in the description of the
ASHUR, MSC Form 1148, if required (see paragraph A.6.). In addition, the ASHUR continua=
tion sheet shall be used to document the summary results of the tests, inspection, or
analysis. These results shall be documented as soon as they are known and shall constitute
a summary of the results. |If the results are final, a statement shall be made to that
effect, i.e., ""This ASHUR is considered closed," Carc should be taken to assure this has
been done prior to being submitted to Action Control, For example, if the intent of the
ASHUR §s to disposition hardware, the continuation sheet should reflect the action taken
with reference to applicable shipping documents, Action Control will be responsible for
assuring that all ASHUR's are answered and closed out, interfacing with the Intégratlon
Parc! 18 and the Disassc bly Panel 4, and tho Board, as necessary,
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8. Signaturc of ASHUR tontact © Signature of person whose name sppears in Block 8
* on ASHUR, MSC Form 1147, This space will be used to document thc contractor or test
administrator signaturc. In that casc, it witl be signed and dated by the contact k
at the facility wherc the fnw-stlgation was conduetad, This signatura is not a valida= 3
tion of the tast results, bit is an indlcation of the scurce of the information and is
- accurate documentottion of the informatlon obtained via the ASHUR system,

\ 9. Sheet __ of . Inlleata the sheet aumbar and the number of sheots.
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SUBJECT:

ATTACHMENT 1
APPENDIX 1D

CONTRACTOR REPORT FORMAT RECOMMENDED FOR
§/C 012 REVIEW

Type of work, location, systens and job No.

RELATED DOCUMENTATION: Include known failure reports, dis-

crepancy reports, deviations, etc.,
drawing numbers, pertinent specs,
and technical information.

WITNESSES:

1.0

2.0

3.0

Foreword

1.1 1Identify requestor, requestor organization, state
general problem and when .submitted.

1.2 State analysis or evaluation requested. Detail in
steps if required.

1.3 Briefly cite known failure history and/or previous
tests performed.

1.4 Other pertinent items. .

Configuration Verification (Part Numbers, Drawing
Numbers, Specification Numbers).

Investigation Procedures (Dealing with device itself)

Evaluation Procedures (Dealing with related materials)
Analytical Procedures (Dealing with chemical analysis)

Describe field examinations, samples taken, equip-
ment employed, consultdtions with cutside personnel
and other activities. Each distinct action shall
be defined in a separate paragraph.

Analytical Test and Results

Describe results and relations between the various
analytical tests. Correlation between chemical/physical
findings and problem being considéred should be clar-
ified.




‘ ATTACHMENT 1 )
| Report Format -
| (Continued Page 2) P
! " e
| 4.9 Conclusions =1
4 Concisé statements in a natural order based on investi- R
gative and analytical procedures. If conclusions are !
assumptive in nature, so state and give reasoning for -
assumptions. In all cases provide a specific conclusion. :
5.0 Recommendations
Should be applicable, constructive in nature and work~ R
able. Applicability to other Apollo hardware should L
be identified.
Signatures: Investigator: (Not above Coe
first level ;
of Super- . .
vision For

Board Inter-
rogation when
necessary) .

Concurrence: (Knowledgable
of All Steps -
in Investiga-

tion).
Approval: E
Witnesses: )

(Government

Agency)

{Contractor)

NOTE: APPENDICES AND PHOTOS SHOULD BE REFERENCED IN TEXT AND
RELATED TO NARRATIVE TEXT.

D-15-32




R M e

-« AN TRe RO 0 o R o ST T e T

APPENDIX E

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
APOLLO 204 REVIEW BOARD

IN REPLY REFER TO

SOURIER INSTRUCTIONS

The couriar is appointed by the Apollo 204 Review Board to accompany
the shipment of a specified piece of hardware to Its predetermined des~
tination.as outlined in the Administrative Procedure 5 and revisions
thereto.

The courier will report to the MSC Action Office at the P!B where he
will be briefed by the MSC ASHUR Action Control. J. C, Campbell, PIB
Room 106A, phone SG7-3515 or 3779.

The courier will receive the package or container In the presence of
the MSC Hardware Control Officer and the designated NASA Quality Con-
trol Representative,

The courler will sign for the package(s) and/or container(s) received
on the DD 1149 and will receive an ASHUR, MSC Form 1148, approved by
the MSC Hardware Control Officeér,

The courier will maintain positive control of the package(s) and/or
container(s) entrusted to him. Special precaution must be taken If
unchartered commercial transportation is utilized.

The courier will notify MSC Action Center of his arrival by telephone
AC 305, phone 867-7163, 3779, or 3515.

The courier will witness the opening of the package(s) and/or container(s)
in the presence of the receiving agencies and the Government Agency
inspection (Quality Control) Representative.

The courier will insure that the DD 114y master is properly negotiated
and returned to the MSC Action Center, KSC, Room 2130,

The courier will daliver a copy of the updated Acceptance Data Package
to the Government Agency Inspection (Quallity Control) Representative,

The courier will notify the Government Agency Inspection (Quality
Contra)) Represantative at the destination to telephone the Action
Center, KSC, MSOB, telephone 867-71G3, to verify the final disposition
stated on the ASHUR before compliance.
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APOLLO 204 REVIEW BOARD. )

FEBRUARY 3, 1947 ~7
Py
Administrative Procedure No. 6 . K
TITLE: Establishment of the Advisory/Group to the Apollo 204 Review Board oY
® n

SCOPE: This procedure is an.implementation of the Deputy Administrator’s memorandum of
Feb:uary 3, 1967. - ;
{
POLICY: 1. The Apollo 204 Review Board was established by the Deputy Administrator, NASA, -t
on January 28, 1967, pursuant to NASA Management Instruction 8621.1. By mémorandum - -
datéd February 3, 1967, the Deputy Administrator amplified and documented verbal in. ;
structions given to the Chairman of.the Review Board as follows: ".
a. The Chairman shall establish such procedures for the organization and operation ) :
of the Board as he finds most effective. Such procedures shall be part of the Board’s -

records.

b. Board members shall be appointed or removed by the Deputy Administrator after co
consultation with the Chairman as necessary for the Board’s effective action.

¢. The Chairman may establish procedures to assure the execution of the Chairman’s
responsibility in his absence.

d. The Chairman shall appoint or designate such representatives, consultants, ex-
perts, liaison officers, observers or other officials as required to support the activi.
ties of the Board. The Chairman shall define- their duties and responsibilities as
part of the Board’s records.

e. The Chairman shall keep the Deputy Administrator advised periodically con -
cerning the. organization. and operations of the Board and its associated officials.

f.. The Chairman shall assure that the Counsel.to the Board develops and maintains
memoranda records covering possible areas of litigation.

2. Pursuant to paragraph 1.d., the Chairman has established an Advisory Group, the

membership of which is set forth in Attachment A. The duties and responsibilities of
the mémbers are:

Representative - An individual représenting a major element of NASA or othér Govern-
ment agency having programs and activities assaciated with the Apollo program who
participates in general meetings of the Board.

Consultant - An individual who serves as an advisor to the Apollo 204 Review Board.
It is the responsibility of the consultant to give his views or opinions on problems or
questions presented by the Board or Panels. Consultants will, as appropriate, re -
commend to the Board or cognizant Panels, coutses of.investigative action to be under :
taken in the field of their competence.
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Liaison - An individual representing an activity having a recognizéd interest in the
Apollo 204 Review who attends general meetings of the Board for the purpose of
familiarizing himself with the current status of the Apollo 204 Review. Liaison
personnel are empowered to coordinate with Panel Chairmen or Board Mémbers, as
appropriate, in areas of interest to acquire data that is of interest to the activity
represented by the liaison individual.

Panel Chairman - An individual designated by the Board to servé as 2 manager to
direct and coordinate the activitiés of the Panel to which appointed in accordance
with the statement of work prescribed for the Panel by the Board. The Panel Chair-
man reports directly to the appropriate Board monitor. Panel Chairmen will report
to the Board, wheén réquired, on the progress _of work and obtain Board approval of
work plans.

Observer - An individual who attends.general meetings of the Board for the purpose
of familiarizing himself with the current status. of the Apollo.204 review, particularly
in the area of his expertise and responsibility. Observers are empowered to enter
restricted areas, upon approval, in order to be able to assist the. Board or Panels;
they shall also be prepared to submit to the Board, either orally or in writing, such
reports and recommendations as the Board may require.

Secretariat - Provides administrative, secretarial, clerical and other supporting
services to the. Board and Advisory Groups.

3. The Board and Advisory Group will conduct business, as a body, in the fol-
lowing manner:

a. A general meeting is a meeting of the Board, Advisory Group and other per -
sons requested to attend for the purpose of conducting the business of the
Board, establishing the record, presentations of panels and subcommittees, and
such other business as_is necessary.

The Mission Briefing Room (MSO Building) is the place where the general
meetings of the Board are held.

b. An Executive session of the Board is a meeting limited to.Board members,
Counsel, and to individuals requested by the Board to attend. These sessions
are held for the purpose of determining policy, formulating courses of action,
deliberation on matters restricted to Board members, decisions as to the findings
of fact, determinations. recommendations and othet essential matters to be in-
cluded in the Final Report to the Administrator.

Executive sessions will normally be held in Room 1814, MSOB, and at such other
locations as the Board may designate.

S Dr. Floyd I.. Thompson. Chairman
Apollo 204 Review Board
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Representatives
Gen. C. H. Bolender
Mr. C. Mathews

Mr. R. A, Petrone
Dr. j. Shea

Lt. Col. W. Baxter

Consultants

Dr. Frank A. Long
Mr. J. Yardley

Mr. G. W. Jeffs

Alternate:
Mr. R. L. Bemner

N

——

r. Irving Pinkel

Mr. Thomas G. Horeff

Dr. H. Carhart

Mr. John S. Leak

Liaison

Mt. Duncan Collins

SRR

Attachment A

Apollo 204 Review Board
Admin. Procedure No. 6
February 38, 1967

ADVISORY GROUP

OMSF, represents Apollo Program Director
OMSF, Director, Saturn/Apollo Applications
Ditector, Launch Operations, KSC

MSC, Manager, Apollo Spacecraft Program Office

USAF, Chief, Range Safety Office, Air Force Eastern Test Range

Vice President for Research and Advanced Studies, Cornell University
Gemini Program Technical Director, McDonnell Company.

Chief Engineer, Apollo Program, North American Aviation, Inc.

Assistant Chief Engineer, Apollo Program, North American Aviation, Inc
Chief, Fluid Systems Components, l.ewis Research Center

Program Manager, Propulsion Engineering and Safety Division, Aircraft
Development Service, Federal Aviation Agency

Chief, ¥uels Branch, Chemistry Division, Naval Research Laboratory

Chief, Technical Services Section, Engineering Division, Bureau of Safety,
Civil Aeronautics Board

Special Advisor, Secretary of the Air Force, SI. Program
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Panel Chairmen
Panel No.

1

10
11
12
13
14
15
16

17

18

Attachment A

Apollo 204 Review Board
Admin. Procedure No. 6
Eebruary 3, 1967

Panel Title
S/C and GSE Configuration
Test Environments
Sequer_lce of Events
Disassémbly Activities
Origin and Propogation of Fire
Historical Data
Test Procedures Review
Materials Review
Design Reviews

Analysis of Fracture Areas

Medical Analysis

Witness Statements

Grouqd Emergency Provisions Review
Security of Operations

Board Administrative Procedures
Special Tests

Final Board Report

Integration Analysis
Safety of Investigation Operations
In Flight Fire Emergency Provisions Reyiew

Service Module Disposition

D-15-37

Chairman

J. Goree, MSC

W. Hoyler, MSC

D. Arabian, MSC

S. Simpkinson ,MSC
F. Bailey, MSC

. T. Adams, MSC

oy

D . Nichols, KSC
W. Bland, MSC
R. Williams, MSC
P. Glynn, MSC
G. Kelly, MSC

N. Vaughn, MSC
G. Page, KSC

C. Buckley, KSC
E. Mathews, KSC
G. Stoops. MSC

Lt. Col. K. H.
Hinchman, USAF

A. Mardel, MSC
J. Atkins, KSC

Capt. J. Lovell, MSC

C. A. Chauvin. KSC




Attachment A

Apollo 20 Review Board
Admin. ProcedureNo. 6
February 3, 1967

Observers
All Astronauts, MSC

\ Maj. P. A. Butler, USAF
Dr. Kurt H. Debus, KSC
Mrt. P. C. Donnelly, KSC
Lt. Col. W. Dugan, USAF
Mr. J. King, KSC .
Mr. H. E. McCoy, KSC
Mr. R. E. Moser, KSC
Dr. George Mueller, OMSF

\

=S

r. W. P. Murphy, KSC
Gen. S. C. Phillips, OMSF

_ Mr. G. M. Preston, KSC
Gen. J. G. Shinkle, KSC

Mr. A, F. Siepert, KSC

Mr. W. Williams, KSC

Secretariat

Ernest Swieda Executive Secretary

D-15-38
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APOLLO 204 REVIEW BOARD
FEBRUARY 13, 1967

Administrativé Procedure Number 7, Revision A

SUBJECT:

PURPOSE:

POLICY:

DEFINITIONS:

Handling of Sensitive and Non - Sénsitive Information and Material Undér the
Jurisdiction of the Apolio 204 Review Board.

Information and Material Sensitivity Controls for Apollo 204 Réview Board.

1. All information, data, hardware, efc., related to the Review is considéred sensitive
until one of the following has made an analysis of the informationor matérial and made
a determination that it is.not sensitive: Chairman of the Board,. Board Members
(within.the areas for which the member is.acting as monitor) and Panel Chairimen

(in the areas in which they are cognizanty.

9. Until analysis and ¢ ontrary determuaation. unclassified sensitive material related
the Apollo 204 Review Board will be treated as if it were classified CONFIDENTIAL.

3. Apollo 204 Review Board matetial classificd as SECRET or CONFIDENTIAL by
the Apollo ot Saturn Security Class ification Guide must be first handled according to -
NASA Security Directives and then according to Board policies.

4. All Apollo 204 Review Board infoumation, material, ete., whether classified or
anclassified, sensitive or non « sensiive, will be released (@) only to persons autho-
rized access for official Boad purposes, or (bY tollowing the Board’s deciston that
the material is no longer needed for Board purposes, at which time the material will
revert to its normal status.

1. Sensitive Material: Classified or unclassified information of material necessary to
the Board, which reflects pertinent data concerning the Apollo 204 accident.

9. Persons Authorized Access.to Board lnformation and Material.
4. Semsitive « Classified: Access will be gt anted to those appropriately cleared
and essential Government and contiactor personnel who have been authorized by

the Review Board Procedures.

b. Non- Sensitive - Unclassafied: Asin @ above, exeept these personnel need not
be cleated.

3. Secure Arear An area where sensitive, classified o undlassified, materiaas

housed or stored in approved contamers ov s undet continuous control by cognizant,
cleared personnel wall be categorrzed as &4 Secue Area.
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PROCEDURE:. ..1.. Storage

a. Sensitive - All unclassified or classified sensitive Board information or matérial
will be stored in a “‘Secure Area.”’

b. Non-Sénsitive: All unclassified, non- sensitive Board informition or material
may b¢ stored in the manner normal for official Government material, or as estab-
lishéd by othér. Board Procedures.

2. Access to and Removal of Sensitive Information

Material. Access to sensitive material and removal of scensitive material from a Secure
Aréa will be in accordance with administrative procedures approved by the Chairman of .
the Board.

3. Regrading. Senmsitive intormation or material will be regraded from sensitive to non -
sensitive only by the authority of those persons indicated in paragraph 1,

Policy. Sensitive information or-material will be regraded to CONFIDENTIAL or
SECRET only by the authaity of the Chairman of the Board.

4. Marking of Information or Material

a. Non-Sensitive. All non - sensitive Board information or material will be unmarked,
unless classified and marked. ortginally,

b, Sensitive,

(1) General - All sensitive Board information or material, when removed from a .
Secure Area, will beidentified by use of the Apollo 204 Review Board Material .
Cover Sheet or stamp ag follows:

APOLLO 204
REVIEW BOARD
MATFRIAL

Note: The tormer cover sheet marked “Fen the Use of Apollo 204 Board
litv estigation Ouls** mav be used until the supply i~ eshausted.

(M Prmted o Written Intormation - Al satenai of this tpe related 19 Review
Board activities which is susceptible to the secure fastenmg of @ cover sheet
need oaty he wdentified by the cover sheet in Sa above. Material not suscep-
tible to secure cover sheet fastemng <hould be plainly and < onspicuousty
stamped once on eich page,

(Y Photographs, Films, Muwctofilms,

() Nesatives - The envelope wall be maked,
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(b) Slides and Transparencies - The margin will be stamped.

1
.

l (¢) Still Prints - If the quality of the prints will not be reduced, they will be
stamped on the lower front of the print. Othérwise, théy will be stamped on
the back.

i (d) Polaroid Prints - As in (c) above.
(e) Microfilm Mounted on IBM Card«< - Stamped on. front of card.

(f) Motion Picture Film - Reels and reel containérs will be individually
stamped. Take-up reels will be stamped, unless film is immediately trans -
ferred to the original reel following projection.

(4) Magnetic Tapes - The cabinets in which tapes are stoted will have cover
sheets affixed prominéntly on the exterior. As tapes are removed for use, the
shipping container and the reel will be marked on.the labels with the stamp.

(3) Hardware - Parts Tag (KSC Form 4 - 8 (7.65)) if attached to the hardware
will be stamped appropriately on reserve side. Hardware without parts tag will
be otherwise tagged and the tag stamped appropriately.

Note: Extreme care must be utilized in properly identifying and marking
sensitive information or material lest it fall into the non-sensitive
category by nercly onitting marking.

5. Transmitting Apollo 204 Review Board Information and Material.
a. Sensitive

(1) External - Apollo 204 Review Board infamation and material must be trans -

mitted by registered or certified U.S. mail, If hand - carried. it will be securely

packaged. and cleared couriers will be used.

(2) Internal - Local mail delivery will require the use of ¢leared couriers and
sealed contamers.

Note: Classified - sensitive material will be handled as indicated in Paragraph
3, Policy, Paragraph 7. Procedure, and NASA Security Directives.

b. Non-Sensitive. This information and material may be transmitted in the mannet
notmal for offic 1l Government material, unless otherwise specified by Board

policies or the sender, or unless classified, when NASA Security Diréctives pertain.

Note: This material must be forwarded only to those persons indicated in Para-
graph 2, Definitions, until released by the Board.
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Reproduction of Apollo 204 Review Board Information ant Material.

a. Sensitive - In this category, it may be reproduced only by authority of Board
authorized personnel in areas approved for classified reproduction or on appuaratus
specifically approved for Board use.

b. Non-Sensitive - If in this category, it may be reproduced only by authority of
Board authorized personnel in the mannér normal for unclassified reproduction,
unless otherwise specified by Board policy or the holde..

Board Classified Information and Material Récords System.

a. All classified material réceived by or generatéd by the Board will be recorded
within a system established for the Board vy the lecal NV Security Office.

b. All classified material will immediately be reportéd to the Chairman, Security
of Operations Panel or his designees who will take steps to assure its proper re -
cording and subsequent handling.

- Destruction of Apollo 204 Review Board Information or Material.

a. All Sensitive or Non-Sensitive Unclassified Board information or material
(ncluding typewtiter tapes, carbon paper, notes. etc.) which requires destruction
will be destroyed in devices currently approved fur classified destruction, unless
released by the Board. at which time normal waste procedures may be used.

b. All classified Board information or material will be destroved by normal classi-
fied destruction procedures, but only after being processed through the Bourd Clas -
sified Information and Material Record System for ¢learance of records.

S Floyd L. Thompson
Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 8, 1967

Administrative Procedure No. 8

TITLE: Photo Suppott Service for the Apollo 204 Réview Board
h SCOPE: This proceduré covers thc manner by which photé support is requested, prints are de-
, livered, and negatives and prints are stored in a **Central Filin Library ** for use by_

the Apollo 204 Review Board.

POLICY: 1. Only Apollo 204 Réview Board members and Task Panel members can authorize a
request for photo service. For the purpose of this proceduré *‘photo Service’” means
the taking of pictures, developing film and printing photographs.

K
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2. All photo support requirements will be fulfilled by the KSC Photographic Branch.
RH- 9, unless specifically authorized by the Review Board. .

Unless specifically instructed. four sets of color prints will be made during the initial
processing. ]

For reproduction of existing photos, one set will be made unless specified.

3. A Central Film Library is available at MSO Building, Room 1114, 8672631, 2632.
where existing prints are available for review by authorized personnel.

Prints are arranged in books by spacecraft grid areas, identified on library drawing, by
date and time sequence so that any particular spacecraft area may be reviéwed in de-
tail desired.

Reproduction from existing negatives may be requested at that library.

All prints released from the Central Filin Library will be logged out to the requesting
Review Board Member or Task Panel Chairman who will be responsible for maintaining
proper internal handling and control.

Before. initiating any request for the taking of new pictures, the originator should con-
tact the Photo Libraiy to assure himse!f that his areas of interest have not been photo-

graphed previously.

All Task Panel Chawmen ate requested to turnish the library with a list of their per-
sonuel who will require access for reviewing.photograplis.

4. Requests for taking pictures should be the requirements of a TPS.

An authorized photographer is available at the spacecraft site for taking pictures on
cequest, from authotized personnel as required by the TPS being worked.
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For areas where photographers are not continuously available, telephone KSC Photo
Operations at 867-6240, stating that thé requirement is for the Apollo 204 Review
Boiard and the location where a photographer is required.

5. Before taking any pictures, the photographér must be furnished with the name of
the requesting Board or Panel membeér, Task Panel Number, whether Spacecraft 012
or Spacecraft 014, the description of each view, the date and time the pid ture is made,
and the TPS number and step number for proper photo identification on his *‘photo.
caption log”’.

All prints and negative jackets are to be identified as Apolla 204 Review Board.
Material in accordance with Administrative Procedure No. 7.

All prints and negative jackets will be captioned on the back giving the applic able
spacecraft, view description, TPS number and step number, the date and time at which
the. picture was made, the cognizant Board member or Task Panel number,.and will.be
serialized with photographic work order number, film pack number, and frame number.

Negatives will be released only to the Photo Branch, RH- 9. for i¢nroduction unless
specifically requested by the Review Board.

1. Requests for taking new pictures:
a. The requirement for pictures is established by the TPS.
The requirement should be indicated on the TPS and any particular step requiring
a picture should include the Task Panel number, or 2 member’s name as a minimum

information.

b. Information for the photographer’s photo caption log mav be given verbally but
is required.

c. The responsible on site person should give verbal instruction to the photo-
grapher regarding particular views required and the time sequence involved te
satisfy the requirements of the TPS.

2. Delivery. of Photo Material:

a. After the required pictures have been taken. RSC Photographic Branch. RH -9,
personnel will carry the film to their photo labs for processing in order of arrival
by film pack number.

b. Four séts of color printswill be made.

c. After processing, the Photographic Branch, {H-9. will prepare the photo

material in a sealed envelope identifving the package as Apollo 204 Review Board
Material.
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d. The Photographic Branch will thén contact the Apollu 204 Review Board .
Central Film Library at the MSO Building, Room 1114, telephone 867-2631,
9682, and request that the authorized Photo Courier pick up thé package and
carry it to the Central Film Library for proper disposition.

e. The library will contact the Photo Courier at 867 - 5628; delivery to be made
to the Central Film Library.

f. After arrival at the Central Film Library, disposition will be as follows:

(1) One set of prints will be logged out and carried to the requesting Review
Board Mémbers or Task Panel Chairman’s mail box in the MSO Building:

(2) One set of prints will be sent to Mr. J. Lobb, PK-2, MSC, Houston.

(3) One set of prints will be filed at the Central Film Library numerically by
negative number and will be available for release to authorized personnel. .

(4) One set of prints will be permanently filed by-spacecraft grid area and
subject description into appropriately identified books which will be available
for review in the library by authorized personnel.

(5) All negatives will be filed numerically by negative number at the library
for future reproduction use. .

8. Requests for Reproduction of Prints:

a. When it is determined that additional copies of existing prints are required, the
file copy may be released.

b. If a file copy will not meet the requirement, the librarian will prepare a work
order listing the negative numbers, whether color is required, size of print, quantity
of prints, and the name of the authorized person.

NOTE: Since there may be a considerable number of different prints available
for a particular spacecraft zone, careful selection of the individual
prints from the library file will provide faster service and be less costly.

c. The librarian will prepare the required negatives and a copy of the work order
in a sealed envelope marked <“Apollo 204 Review Board Material*.

d. The librarian will then contact the Photo Courier at 867 - 5628 and request that
the package be cartied to the Photographic Branch who will fulfill the request.

¢. After processing. the Photo Branch will prepare the package and have dehivery
made to the Central Film Library as previously described.

f. The librarian will distributethe prints to the appropriate Review Board members

or Task Panel Chairman’s mail box and will file the negatives.

S—Ix. Floyd L. Thompson, Chairman
Apollo 20t Review Board
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APOLLO 204 REVIEW BOARD )
FEBRUARY 3, 1967

J
r Administrative Procédure No. 9
2N . . b
E TITLE: Transcribing Apollo 204 Review Board Proceedings. P
r
2 SCOPE: This procedure covers the recording, transcription, réview and distribution of Apollo

: 204 Review Board Procédurés for record in the Review Board Meeting Room, MSOB. i

POLICY: The proceedings for record of the Apollo 204 Review Board shall be recorded and )
provided in written form for Review Board usé. '

PROCEDURES: 1. Upon statement by the Chairman of the Apollo 204 Review Board that the Board
actions, testimony, findings, etc., will be stated for record, communication$ person-

nel will cue the 1/4 inch magnetic tape voice recorder. The resulting tape is de -
signated the Master Tape.

2. The recorded material will be reproduced, one copy only. onto 4 - inch IBM tape
by the communications personnel.

3. The Master Tape and the 4 -inch IBM tape will be deliveredto the Secretarial
Support Room, ¢Room No. 1805) MSOB by the communications personnel.

4. The 4-inch IBM tape will be logged by Secretarial Support personnel with a ref - .
erence to the Master Tape.

5. The individual 4-inch IBM tapes will be transcribed by the Secretarial Pool into
a series of first drafts.

6. The first drafts and the Master Tape will be delivered by the Secretarial Pool to
the selected technical personnel for review and correction, ahd returnedto the
Secretarial Pool.

7. The Master Tape will be deliveredto Task Panél 17, Final Board Report Panel.
Room 1806, MSOB, for storage.

8. The Secretarial Pool will prepare a second draft of the combined cotrected
transcripts for one day’s procéedings and will distribute them to the Apollo 204 _
Review Board Members and the Board Counsel, .

9. After the lapse of 24 hours from receipt by the Board Members and Counsel all
comments ‘cotrections which may be received by the Secretariat from the Board mem -
bers will be incorporated into a final copy for record by the Secietariat.

10. The final copy will be reproduced and copies placed in appropriate covers for the
Board Members and Counsel. The original will be deliveredto Task Panel No. 17,
Final Board Report Panel, for filing.

S~ Dr. Flovd L. Thompson, Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 21, 1967

Administrative Proceduré No. 10, Revision A

TITLE:

SCOPE:

POLICY:

Control of Data and Documents

This procedure covers the control of all documentation and data relative to AS-204
Space Vehicle and associated GSE data.

1. Original copies of all datato include specifications, inspection data, test pro-
cedures, test data, drawings rélative to all parts, subsystems, and modules in Spacé
Vehicle AS-204 and associated GSE prior to 0600 January 97, 1967, shall be impound -
ed. Access to these data or copies of this data shall not be further restricted than that
necessary for normal program control.

9. Original copies of all data to include inspection data, test procedures, test data,
tapes, etc., relative to the AS-204 space vehicle and associated GSE after 0600
January, 27, 1967, no matter where recorded, as well asduplicates of such data shall
be impounded. Accessto such data as well as duplicates of such data will be re-
stricted to authorized personnel as included in Attachment 1 or their designees as
specified in writing.

3. For purposes of this instruction, impounding means assuring security of such data
from alteration or destruction.

4. No release of such information to public sources shall be made without specific
approval of the Review Board Chairman.

PROCEDURE: 1. Data will be impounded in areas as follows:

a. Room 3344, MSO Building (Review Room 3343)

b. Rooms 2720-21, MSO Building

¢. SCO Tape-Library, Room 4410, MSO Building

d. Flight Crew System Lab, Room 3721. MSO Building

e. Complex 37A AGCS - (Launch Vehicle Data)

f. Room 240, Central Instrumentation Facility (CIF)
9, A NASA Security Guard will be posted at the entrance of each impounded area as
noted above, except Room 4410, and Room 240, CIF, on a 24 -hour basis and shall
allow authorized personmel as indicated in Attachment 1 ot their designees in writing

to have access to impounded area. (Procedutes for Room 4410 and Room 240, CIF,
arc provided in paragraphs 4 and g below, respectively.)

D-15-47




A
8. Control of documentation and data contained in Room 3344, MSO Building, will be < b
as follows: )

a. Room 3348 will be used for review of documents contained in 3844.
b. Access to 3344 shall be restricted to people actually assigned to Spacecraft

012 impounded record control. A list of these personnel will be forwarded from .
the Task Paneél No. 6 Chairman to NASA Security. '

¢. Access to Room 8348 shall be as specified in paragraph 2 above..

,_.
o1

d. Removal of original documents from Room $344 is not authorized without prior

approval from the Apollo 204 Review Board (Mr. Geer ot his alternate) except to ;
Room 8843 for review. Reproduction of documents located in Room $344 is autho- - b
rized for persons having access but shall be accomplished by personnel located in

Room 3344.

4. Control of documentation and data as contained in Room 4410 will be as follows:

a. Data tapes for Spacecraft 912 shall be stored in locked/sealed cabinets. No
cabinet containing Spacecraft (012 tapes may be opened unless NASA Quality Con -
trol personnel are present when the seal is broken.

b. Original data tapes for Spacecraft 012 may only be withdrawn from the SCO Data
Handling Facility to make a duplicate copy.

c. At the time that the original request is received, Data Handling personnel shall
first check to make sure that a duplicate copy has not previously been made before
releasing the original copy of data tapes.

d. Original and duplicate copies of Spacecraft 012 tape may be withdrawn from SCO
Data Handling Facility only when authorized by an AVO signed by J. H. Lane ot
J. H. Weisner, H. N. French, D. E. Perreton, D. E. New, or F. R. Schilling. i

5. Control of Documentation and Data contained in Rooms 2720, 2721, 8724 of the MSO
Building, and Complex 87, Pad A, will be -as follows:

a. Removal of original documents is not authorized without prior approval from the
Apollo 204 Review Board (Mr. Geer or his alternate).

b. Access shall be as specified in paragraph 9 above. In addition, it is anticipated
that Launch Vehicle Operations will require access to the Complex 87, Pad A, data. An
LVO access list will be forwarded to NASA KSC Security by the NASA Launch Vehicle
Test Conductor’s office. (853 -9917) which is designated as the cognizant Launch Ve -
hicle Operations Office.

6. Control of documentation and data located in Room 240 of the CIF will be as follows:

a. The control of tapes and data in this room, which pertains to AS-9204, is the re-
sponsibility of the KSC Data Office (Mr. Jelen).




b. The KSC Data Office will not reproduce data pertaining to AS-204 unless auth-
orized by the Launch Vehicle Test Conductor’s Office (Mr. J. Kelly or his alter-
nate), and/or the Spacecraft Test Conductor’s Office (Mr. J. H. Lane or his alter-
nate).

y /8/ Dr. Floyd L. Thompson
Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 11, 1967

Administrative Procedure No. 1]

TITLE:

SCOPE:

POLICY:

Categorization and Control of AS - 204 Material Required to Support the AS- 204
Review Board

This procédure defines the various categories of material associated with the
AS-204 incident and establishes controls for the reclassification and/or release
of such material by the board. Matérial as used in this procédure includés com-
ponents and sample material renioved from S/C 012; spacecraft GSE, launch ve-
hicle and its asseciate GSE; support equipment and facilities.

1. The following direction relative to the release of impoundéd material from
Apollo 204 Review Board control has been established by the Board as quoted
fromthe Board.action summary-list. All material released by actions of the Board
previous to 11 Feb. 1966, have been placed into Category C.

GSE, STE AND FACILITY EQUIPMENT ON LAUNCH COMPLEX 34

Equipment of this type not utilized for checkout or servicing on Spacecraft 012 and
the AS-204 launch.vehicle on Pad 34 should be released for normal operation.

All equipment of this type utilized priot-to plugs in and removed prior to plugs - in
which is still in complex area should be statused in terms of configuration and re -
leased for further use.

All equipment of this type used during plugs - in or later will require board approval.

GSE, STE AND FACILITY EQUIPMENT OUTSIDE OF LAUNCH COMPLEX 34

All equipment of this type utilized in buildup prior to arrival at Launch Complex 34
of $/C 012 should be released for further use.

All servicing equipment of this type utilized prior to arrival of S/C 012 at L/C 34
should be checked for configuration status and fluids sampled for future records.
Equipment then should be released for.usage.

2. All material associated with the AS-204 incident will be classified as follows:
Category A - Material which may have a significant influence or bearing on the re -
sults or findings of the Apollo 204 Review Board. This material is considered

highly relevant and is to be maintained under rigid control.

Categoty B . All material other than Category A which is considered relevant to
the Apollo 204 Review Board investigation.

Category C - Material released from Board jurisdiction.

P |

s

SR

e §




Dastaintie i Jhieriblon NN A Al e i S e R r - I atanage . (oo 4 it I T ETRAL TR

3. All category A material will be maintainéd under the control of the Apollo 204
Review Board through the Panel Cootdination Committee and the appropriate Panel
Chairmen. All work accomplished on Category A will be by the use of the Test
Preparation Sheet (TPS) (Reference Apollo 204 Administrative Procedure 18).

4. Category B material will bedocumented as to the configuration at the time of the
incident and maintained under thé control of the cognizant program or line organization.

5. The détermination of the category and releasé of any material curtently under
impoundment in Support of the AS -204 investigation i$ a responsibility of the Apollo
, 204 Review Board. The attached form, Apollo 204 Review Board Material Reléase
‘ Record (MRR), is to bé used by organizations désiring to reléase or reclassify any
material presently undet impoundment by the Apollo 204 Review Board. Instructions
pertaining to this form aré covered in the procedures section below.

6. Category A material which must be sent off - site for testing, analysis or other
reasons tc satisfy requirements of the review, will be accompanied by a representa -
tive (witness) designated by the Board unless otherwise specified by the Board. Ap-
propriate quality control and contractor personnel may also accompany the Board’s
reptesentative. In addition, at the discretion of the Board, Category A material which
will betested on-site will be accompanied by a Board - appointed representative.

Category B material sent off - site need not be accompanied by a Board - appointed re -
presentative.

7. All Category A material which requires testing and.’or analysis either on-+ site or .
at a location other than KSC will be processed in accordance with Apollo 201 Review
Board Administrative Procedure 5b.

PROCEDURE: 1. Completionof the MRR - The MRR will be completed asfollows:

Item No. - To be filled in by the Panel Coordination Committee of the Apollo 204
Review Board

Désctiption - Include a brief description of the item to be reclassified by the Board.

Relevance to Accident - Include justification for reclassification action to include
why the reclassification of the equipment will not affect the final board findings.

Constraint Peior to Release - Tobe filled in by the Paneél Coordination Committee,

Cutrent Category - If equipment has not been released from the Board by some
previous action the current category 1s ‘A,

Desired Category - Include desired category based on definitions of categoriés as
specified i Paragraph 2 above,

Board Approval - To be fulled 1n by the Board.
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Flow of th¢ MRR

a. The MRR will be filled in by the individual or organization desiring to reclas -
sify or réleasé equipment currently under impoundment: The forms can be obtained
from the DLO Test Supetvisor’s Office (Room 2121, MSOB - Phone 867-6230) or
Apollo Réview Board Administrativ. Procedures Office (Room 1842, MSOB - Phone
867 - 6706).

b. For material located in all areas except the Pyrotechnic Installation Building
(PIB) area, the completed form will be submitted to the Director of Launch Opera-
tions (DLO) Test Supervisor’s office. For material located in the PIB area, the
completed forms will bé forwarded to a Panel 4 member.

¢. The DLO Test Supervisor or the Panel 4 Chairman as appropriate will submit
the form to the.Panel Coordination Committee for réeview and presentation to the
Board.

d. The Board decision will be relayed through the DLO Test Supervisor’s office
ot the Panel 4 Chairman as appropriate to the affected individual or organization.

/S’ Floyd L. Thompson
Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 3, 1967 .

Administrative Procedure No. 12
TITLE: Access to Apollo 904 Review Board Office . .

| SCOPE: This procedure covers access control to the Apollo 204 Review Board Office, Room
1814, MSO Building, KSC, for the period of time that this space is assigned to the
Review Board.

POLICY: 1. Access to the Apollo 204 Review Board Office, Room 1814, MSO Building, shall
be limited to the following personnel:

a. Persounel wearing the special Apollo 204 Review Board badges issued in ac-
cordance with Administrative Procedure No. 1 (Access to the Apollo 204 Review
Board Meeting Room).

b. Other personnel approved by occupants of the Apollo 204 Review Board Office, ..
exclusive of secretaries.

9. Access will be controlled on.a full- time basis by a security guard.

PROCEDURES: 1. Personnel will clear through the security guard prior to entering Room 1814, MSO
Building.

1. Personnel displaying an Apollo 204 Review Board badge with green ot yellow
stripes may enter and leave Room 1814 as requited.

b. Non-badged personnel desiring to visit occupants of Room 1814 will indicate
the name of the occupant to the security guard. Contact will be made with the
occupant’s office and if approved, the security guard will permit access. Logging
in and out is not required.

c. Secretarial support personnel will be permitted ac cess into. Room 1814 peér secre-
tarial access list. Changes to the secretarial access list may beé made by Mr. Dave
Allen or his designated répreséntative.

S Dr. Flovd 1.. Thompson
Chairman
Apollo 204 Review Roard
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APOLLO 204 REVIEW BOARD
FEBRUARY §, 1967

Administrative Pioceédure No. 18, Rev. AL

TITLL:

Preparation of Apollo 204 Review Board Meéting Agendd

1. Not later than 8:00 p:u. each day, all items desired to be proposed by Board members
for inclusion on the following day’s agenda should be given in writing to the Secretariat,
Attn: Emest Swieda, MSO Building. Room 1814, tclephone 867-6693.

9. The Secretariat will obtain approval or modification from the Board Chairman or his
approved representative for this purposce and have the published list of agenda itéms
prior to the next scheduléd meeting.

3. In the event there is a modification to or.deletion of any item, the Secretariat will so
advise the concemed Board member as soon as possible.

4. Distributton to the Board members and other appropriate personnel will be accom-
plished on an expedited basis,

5. ltems not on the published agenda will not be discussed at the Board meeting without
approval of the Board Chairman.

S D Flovd L. Thompson
Chanman
Apollo 201 Review Board
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- § APOLLO 204 REVIEW BOARD
: FEBRUARY 3, 1967

Administrative Procedure Number 14
TITLE: Access to Spacecraft 012

The Panel Coordination Sub Committee will establish coordination of and priority for
all tasks réquiring access to the spacecraft. The access to the interior of the space-

craft will be controlled by Colone! Borman or a designated tepresentative.

/S/ Dr. Floyd L. Thompson
Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 3, 1967

Administrative Procedure No. 15

TITLE:

SCOPE:

POLICY:

PROCEDURES:

. Official File for Apollo 204 Réview Board

This procedure covers the accumulation and filing of all documents required for the
official Apollo 204 Review Board file,

1. One copy of all Task Panel and Reviéw Board-generated data shall be provided to
Task Panel No. 17 (Final Report Panel), except as notéd in paragraph 2 below.

2. The negatives and prints of all photographs made as a part of Review Board or Task .

Panel activities shall be provided to the Apollo 204 Review Board Film Library for
disposition in accordance with Administrative Procedure No. 8, **Control of Film'*

1. Each Task Panel Chairman will establish a $ystem of controlling all documents
generated by his panel in the performance of its functions. (Documents include, but
are not limited to, letters, memoranda, reports. plans. procedures, test preparation
sheets, logs, statements, and transcripts.)

2. The Apollo 204 Review Board Secretariat will establish a system of controlling all
documents generated by the Apollo 204 Review Board. (Documents include, but are
not limited to, letters, memoranda, and transcripts of Board proceedings.)

3. The original of all data resulting from paragraphs 1 and 2 above, will be provided
to the receptionist, Task Panel No. 17, Room 1806, MSO Building, by each Task Panel
Chairman or representative and the Review Board Secretariat as soon as available.

4. The Chairman, Task Panel No. 17, will establish a system of controlling and filing
all documents. received from other panels and the Review Board Secretariat. The system
will permit identification of that material which will be included in the final report and
that material which is supporting or reference data.

5. Negatives and prints of all photographs made as part of Review. Board or Task Panel
activities will be controlled in accordance with Administrative Procedure.No. 8,
“Control of Film'". Negatives will be catalogued and filed by the Apollo 204 Review
Board Film Library in Room 1111, MSO Building. Prints sill be provided to Task

Panel Ne. 17 upon written request of the Chairmin. Upon completion of the Review
Board investization all negatives will be turned over to Task Panel No. 17 for inclusion
in the official file.

S Dr. Flovd 1. Thompson
Chairman
Apollo 201 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 3, 1967

Administrative Procédure No. 16
TITLE: . Coordination Policy for Intérviewing Witnessés

A statement, substantially as follows, will be addressed to each individual called
before the Panel for Task No. i2 to be interviewed or quéstioned further:

We appreciate your coming here to assist us further in this investigation

in order that the Board may atrive at certain decisions affecting the Apollo
Program. The answers you may provide may be_a.clue to other matters that
this Board should look into.

Before we start the questioning, we want you to understand that your appear-
ance is on a voluntary basis and that any statements you make will be kept in
strict confidence.

If you are able to answer a question, please do so with language you use with
family and friends. It is not necessary to be formal.

If you are unable to answer a question, do not hesitate to say so. |

Now, we may proceed.
Where the witness called is deemed by the Panel to have furnished important information
in his original statement, Counsel to the Board and cognizant technical personnel in

areas to be covered by the interview will be advised beforehand.

Doubtful cases will be resolved by the Chairman, Task 12 Panel, after consultation with
cognizant technical personnel and concurrence by Counsel.

/S’ Dr. Floyd L. Thompson
Chairman
Apollo 204 Review Board
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Administrativé Procedure No. 17

TITLE:

POLICY:

PROCEDURES:

APOLLO 204 REVIEW BOARD
FEBRUARY 8, 1967

Response to Offers of Assistance or Recommendation -

Ofters of assistance or recommendation submitted as a result of the Apollo 204 Review
will be answered by thé Chairman, Apollo 204 Réview Board.

1. All messages (letters, telegrams, and télécon notes) réceived by the Apollo 204
Review Board members, Task Panel membérs, other associated personnel, or the
Secretarial Support Office (Room 1805, MSO Building) which are identified as suggées- -
tions or offers of help pertaining to the task of the Apollo 204 Réview Board shall be
forwarded to Task Panel No. 15, Room 1842, MSO Building. Task Panel No. 15 will
log all incoming messages and review them for content.

2. Task Panel No. 15 will prepare replies to all messages for the signature of the
Chairman, Apollo 204 Review Board, unless they have been properly acknowledged
by other organizations. Official NASA Apollo 204 Review Board letterhead will be
used.

3. Copies of those messages, which, in the opinion of Task Panel No. 15, appear to
be relevant to the activities of one or more task panels will be sent to those panels
for consideration. In certain cases, comments or other action may be requested. If
acceptance of an offer of assistance or if more information is desired,. Task Panel
No. 15 will be contacted so that arrangements can be made.

/S’ Dr. Floyd L. Thompson
Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
MARCH 9, 1967

Administrative Procedure No. 18, Revision C

TITLE: Use and Control of Test Preparation Skeets (TPS)

SCOPE: This procedure covers the plan and control by which AS.-204 spacecraft hardware will be
removed, inspected, analyzed or otherwise modified.

POLICY: 1. Al work, including inspections, on the AS- 204 spacecraft hardware and on the space.
craft GSE that is on or was connected to the spacecraft from the Plugs In Overall Test
(0006) until after the incident is to be authorized by Test Preparation Sheets (TPS).

2. TPS’s written to perform work under the control of the Medical Analysis Panel
(Panel No. 11) involving equipment located in Room 106 of the PIB will require only the
approval signature of a member of the Medical Analysis.Panel. . -

3. TPS's written to perform work urider. the control of the Disassembly. Activities Panel -

(Panel No. 4) will be prepared and signed by the applicable NAA Systems Engineer and
will be approved by the applicable NASA-KSC-SCO and NASA-MSC Systems Engineers.
In addition, approval signatures must be obtained from the appropriate KSC-MAB Engi-
neer, a member of the Origin and Propagation of Fire Panel, a member of the Integration
Analysis Panel who will assure that any additional coordination required, such as
materials engineers, is accomplished before affixing his signature and a member of the
Panel Coordination Committee. Any TPS to be worked at the 012 spacecraft will also
be signed by a member of the Disassembly Activities Panel. Any of these listed
signatures, except that of the TPS writer, may be obtained per telephone conversation,

4. TPS’s written to perform work under the control of the Service Module Disposition
Panel (Panel No. 21) will be handled as in Paragraph 3 except that the signature of a
member of the Service Module Disposition Panel is required in lieu of a member of the
Disassembly Activities Panel.

5. Prior to preparation of TPS's, work plans must be presented to the Apollo 204
Review Board through the Panel Coordination Committee for approval.

6 Whena TPS is required to be modified in order to allow continuance of work activity,
a TPS mod sheet is requited. The TPS mod sheet will be signed by both the Systems
Engineers monitoring the work. These engineers will be responsible for proper coordi-
nation before signing the mod sheet. (Ref. para. 3h. under procedure.)

7. Work, examination, testing, or analysis that is to be performed at KSC of equip -
ment removed from the spacecraft must be authorized by a subsequent TPS which is
to begin with a statement that authorizes removal of the cquipment from the bonded
storage ared, if required. Testing or analysis that is to be performed at sites other
than KSC must be authorized and accomplished in accordance with Administrative
Procedurc_No. 3.

8. All equipment or material temoved from the spacecraft must be documented on a Parts
Installation and Removal Record (PIRR).

9. All equipment or matcrial remos ed from the spacectaft must be tagged with 4 parts
tag.
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PROCEDURE:

10. No task will be initiatéd until those individuals assigned to accomplish the task
are thotoughly briefed by the responsible engineer. No disassembly task will be per-
formed on S.C 012 until the same task has been performed on S/C 014 by the same
individual, unless specified on the TPS as ‘‘not applicable to S/C 014."

11. Proofing tasks on S/C 014 will be worked to a S/C 012 TPS. These need have
only one NAA and one NASA Systéms Engineer signature for this task. Work will be
authorized by and bought off on a S/C 014 TPS which will state to work the S/C 012 .
TPS on S/C 014. This TPS will be signed by one NAA and one NASA Systems Engi.
neer. Either one of the above will Sign mod sheets. Any of these listed signatures,
except that of the writer, may be obtained per telephone conversation.

12. Access to the spacecraft area will be tightly controlled in accordance with appli-
cable administrative procedures.

13. The original of all TPS’s will be provided upon completion to Panel No. 17.

14. The Apollo Pre-Flight Operations Procedures Manual (APOP) is the reference
document to be used during all work activity on the spacecraft. When differences
exist between this procedure and the APOP, this ptocedure is the ruling document.

1. Flow of the TPS (includes all TPS's except those worked by Panel No. 11)

a. The request for an intended action or work plan will be forwarded to the panel
covurdination committee which will be responsible for obtaining Board approval.

b. Aftet approval by the Chairman of the Apollo 204 Review Board, the request
will be forwarded to the Integration Analysis Panel.who will integrate the work into
the overall S C 012 effort.

c. The Integration Analysis Panel will direct NAA Engineering to prepare the
TPS for the task. The TPS will be signed by the responsible NASA and ‘or NAA
Engineers and ‘or panel and committee members, as appropriate.

d. A TPS number will be obtained by the originator from the Apollo Tech Data
Services, Room 3197, MSO Building, telephone 867-5365.

e. Original will be taken to Room 1482 for reproduction and distribution. Twenty
(20) copies will be taken to Room 2130 prior to the 8:00 a.m. daily meeting.

f. Service Engineering will deliver the buy off copy to the appropriate work area.
Modification sheets added to the otiginal TPS will be called into the Apollo Tech
Data Services. by NAA QC for their records.

g. After the completion of the task, NAA Quality Control will hand carry the
original completed bought off copy to Room 3344.

h. QC in Room 3344 will reproduce the completed TPS, place one on.file and hand
carry 20 copies to Room 2130 prior to 8:00 a.m. daily mecting.

i. Then QC will hand carry the **as worked'* buy off copy TPS's to Task Panel
Ne. 17 1n Room 1806,
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2. Work Support (except as performed by Panel No. 11)

3.

a. Opérations Engineering:

(1) The actual removal, disassembly, and analysis work within the local KSC
aréa will be executed through the normal NASA and NAA pad and industrial area
organizations.

(2) It is required that NASA KSC-SCO and NAA Operations Engineérs be on
duty at the spacecraft on the shift and work-week basis specified by the Apollo
204 Review Board.

(3) The Operations Engineers have the responsibility to schedule the daily
spacecraft activity.in detail. They also have the authority to stop work on the
spacecraft when deemed necessary.

(4) The Operations Engineers are responsible to maintain a spacecraft log,
which documents all activity on the spacecraft on an hourly basis. A copy of
the log is to be provided to the DA Panel and is to be updated on a daily basis.

b. Systems Engineering:

It is required that NASA and NAA Systems Engineering be on duty for all work
on their particular system when the work is authorized by a S/C 012 investigation
or component analysis TPS. Any deviation to this requirement either must be
documented on the appropriate TPS prior to submittal for authorizing signature ot
authorized by the Chairman of the Disassembly Activity Panel, or hi$ designated
representative.

TPS Preparation:

TPS’s will be prepared as follows: (Note: Only paragraphs a, b, and h apply to

Panel No. 11 work.)

a. A specific and complete statement of the ‘“‘reason for work’’ is required on each
TPS.

b. The TPS’s are to consist of step-by-step work items written in a detailed manner
that will leave no question as to what is specifically required to be done.

c. No wire bundle electrical connectors are to he disconnected without specific
call-out by W.’B connector number on.the TPS..

d. All work on the spacecraft is to be accomplished by NAA technicians unless
otherwise indicated on the TPS.

e. All work is to be witnessed by NASA KSC-SCO and NAA inspection. In addition,
it is the responsibility of the Integration Analysis Pancl to make sure that the TPS
includes the necessary requirements for official observers when required. Upon com-
pletion of each TPS work item, the.item is to he stamped by NASANAA Inspection
indicating completion.
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- f. It is required that TPS’s which authorize removal of equipment from the space-
craft while at Complex 34 conclude with the following statement as the last item
of work: ‘‘Transport equipment to the¢ Pyro Installation Building (PIB) for display
or retention in bondéd storage.”’

- 8. Upon completion of work authorized by a TPS, it is required that a summary
, statement be made on the last TPS mod sheet by the NASA/NAA Systems
Engineér(s). The summary statement is to include all itéms of a significant .
nature that were observed during the work activity indicating where follow-up
action is needed.

h. When a mod sheet is prepared, a specific and complete statement of the reason
for the mod sheet is réquired on each TPS. Also, the TPS mod sheet must autho-
rize work that is within the intent of the original TPS.

i. Separate investigation (IV), Material Analysis (MA), Component Analysis (CA)
TAIR books will be established and all TPS's associated with spacecraft work,
including GSE, will be retained in these TAIR books.

4. Parts Installation and Removal Record (PIRR) (Except Panel No. 11)

The information noted on the PIRR consists of a part number (if available or appli-
cable); a description of the equipment or material; and the time and date of removal.
The parts installation and removal record will be prepared and used as noted in the
APOP with Quality Control required to buy off all entries,

5. Parts Tag:

As stated in paragraph 8 of the policy section above, all material removed from the
spacecraft must be tagged with a parts tag (KSC Form 4-8) as follows:

a. The parts tag will be stamped in accordance with Apollo 204 Review Board
Administrative Procedure #7.

b. The tag is to be attached to the hardware in such u manner that will not affect
the condition of the equipment.

c. The tag is tc be attached to the container or bag into which the material is
placed.

d. The parts tag is to accompany the equipment or matérial at all times.

e. It is required that prior to removal of spacecraft hardware, spacecraft system
components, disconnect of spacecraft electrical connectors, and disconnect of
spacecraft plumbing lines, a short length of silver-gray tape be attached across
the mating line between the hardware to be removed and the adjacent hardware
remaining in the spacecraft. An indexing line is to be then marked on the tape
with a black ball-point pen at right angles to, and across, the hardware mating
line. A number correlating to the spacecraft hardware removal form entry is also
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to be written on each end of the tape. In order to avoid destruction of valuable
evidence, it may be necessary to deviate from this prncedure. In theése cases, a
mod sheet shall be prepared which states the reasons the procedure ¢annot or
should not be followed,

/S/ Dr. Floyd L. Thompson
. Chairman
) Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 7, 1967

Administrative Procedure No. 19, Revision A

TITLE:

SCOPE:

POLICY:

Establishment of the Panel Coordination Committee

This procedure covers the purposé and activities of the Panel Coordination Committee
and is applicable to all elements of the Apollo 204 Review Board including Board and
Panel members.

1. The Panel Coordination committee is hereby established, The committee shall con-
sist of the following:

Mr. John J. Williams, Chairman
Col. Frank Borman, Member

Mr. Charles W. Mathews, Member
Dr. Maxime A. Faget, Member
Mr. George Jeffs, Member

Mr. John F. Yardley, Member
Mr. R. L. Benner, Member

Mr. John Hodge, Member

Mr. Ted Sasseen, Member

2. The purpose of this committee is to coordinate the actions of the constituted panels
and bring to the attention of the Apollo 204 Review Board those actions requiring spe-
cific approval of the Board.

3. All needs for coordination of activities and requirements that the various constituted
panels and other activities cannot satisfy or resolve by direct action between those ins
volved should be brought to the immediate attention of the coordination committee.

4. All requirements to implement activity that comes undeér the direct control of the
Board (such as photograph examination,or disassembly of S/C 012 or the use or dispo-
sition of impounded items) will likewise be brought to the attention of the Panel Coord-
ination Committee.

5. A panel coordination review session will be held daily at 5 p.m. in room 2130 MSOB
unless otherwise specified. All Panel Chairmen are required to attend. Daily Reports
are required to be submitted by the Pané¢l Chairman at that time. A daily meeting will
also be held at 9 a.m. in room 2130. Selected Panel Chairmen will attend by request.

6. Matters which require attention of the Panel Coordination Committee should be
addressed to the Panel Coordination Committee,. room.2130, MSOB /867:6447.

'S * Dr. Floyd L. Thompson, Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
FEBRUARY 24, 1967

Administrative Procedure No. 20, Revision A

TITLE:

SCOPE:

POLICY:

Establishment of Apollo 204 Review Board Panels .

This procedure officially documents the Apollo 204 Panels and covers the purpose and .
activities of such panels. This procedure is applicable to all elements of the Apollo
904 Review Board. Working panels were established at the beginning of the AS-204
Review Board investigation and have been in continuous operation. This procedure re-
vises previous documentation relative to these panels.

1. Panels will be utilized by the. Apollo 204 Review Board to perform specialized
tasks as identified by the Board. Each panel will have'a Chairman appointed and ap-
proved by the Review Board and a.Board Monitor to whom the Panel Chairman is re-
sponsible. The official list of panels is contained in Attachment 1.

9. The panels will provide reports of their activities as required by the Review Board
ot the Panel Cootdination Committee.

RESPONSIBILITIFS ACTIONS:

1. The Apollo 204 Review Board will appoint a Chairman and a Board Monitor for each
of the twenty - one (21) Task Pancls. New pancls may be constituted by action of the
Review Bourd to perform additional tasks. Attachment 1 contains the official list.

9, Fach Panel Chairman will serve as a manager to direct and coordinate the activ-
ities of the Panel within the statement of work prescribed for that Panel as included in
attachment 1.

8. Fach panel chairman will report directly to the appropriate -Board Monitor and will
repott to the Board, when required. on the progress of work: He will obtain Board ap-
proval of work whenever required by other applicable Board Administrative Procedures.

4: Each Panel Chairman is responsible for recommending membership on.the Panel
which must be approved by the cognizant Board Monitor including any changes thereto.
The Board Monitor will initial his approval on the list contained in attachment 1.

5. Fach Panel Chairman is responsible to designate an alternate in case of temparary
absence. This alternate must be approved by the respective Board Monitor for each
Panel.

6. Panel reports of findings and determinations  will be required of
all panels. Thesc reports will be signed by the Panel Chairmen only and submitted to
the Board through the appropriate Board Monitors, Board Monitors will insure that
minotity positions relative to pafel reports are brought to the attention of the Board.
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| Apollo 204 Review Board
Admin. Procedure No. 20
February 24, 1967

7. All final Panel reports submitted to the Board will be in the prescribed format as
included in attachment 2. Reports from Panel #11 will have. limited distribution as.
determined by the Apollo 204 Review Board Chairman.

/8/ Dt. Floyd L. Thompson
Chairman .
Apollo 204 Review Board

Enclosure
1. Apollo 204 Review Board Panels

2. Outline for Panel Reports
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ATTACHMENT 1

APOLLO 204 REVIEW BOARD
ADMIN. PROCEDURE NO. 20
FEBRUARY 18, 1967

APOLLO 204
REVIEW BOARD
PANELS
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12

13

14
15
16
17

18
19
20

21

TITLE

$/C and.GSE Configuration
Test Eavitonments
Sequence of Events
Disassembly Activities
Origin & Propagation of Fire
Historical Data

Test Procedures Review
Materials Review

Design Reviews

Analysis of Fracture Areas
Medical Analysis

Witness Statements

Ground Emergency Provisions
Review

Security of Operations

Board Administrative Procedores

Special Tests
Final Board Report

Integration Analysis

Safety of Investigation Opetations

In Flight Eire Emergency
Provisions Review

Service Module Disposition

PANEL SUMMARY

CHAIRMAN

. Goree, MSC

. Hoyler, MSC

. Arabian, MSC

. Simpkinson, MSC
. Bailey, MSC

. T. Adams, MSC
. Nichols, KSC

. Bland, MSC

. Williams, MSC
. Glynn, MSC

. Kelly, MSC

TR E DO w» g OE

D

N. Vaughn, MSC

. Page, KSC
..Buckley, KSC .
. Griffin, KSC

. Stoops, MSC

O > 00

Lt. Col. K. H. Hinchman,

USAF
A, Mardel, MSC
J. Atkins

Capt. J. Lovell
W, Petyma
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BOARD MONITOR

J. Williams, KSC

G. White, NASA Hgs

M. Faget, MSC

Col. F. Borman, MSC
Dr. Van Dolah

G. White, NASA Hgs

J. Williams, KSC

M. Faget, MSC

G. White, NASA Hqs

B. Geer, NASA LaRC

F. Thompson, NASA
LaRC

G. Malley, Counsel
Col. C. Strang, USAF
G. Malley, Counsel

Col. F. Borman, MSC
Col. C. Strang, USAF
B. Geer, NASA LaRC
M. Faget, MSC

Col. C. Strang, USAF

M. Faget, MSC
B. Geer, NASA LaRC

Col. Borman, MSC
J. Williams, KSC




APOL.L:0) 204 REVIEW BOARD

PANEIL
Task No. 1

Task Title S/C & GSE Conflzuration

Task Description:

Establisn 2nd document physical configuration of épacecraft and .
GSE immediately prior to and during fire incident including equipment 1
configuration, switeh positions, and non-flight items in cockpit. By
deviation, document configuration differences with respedt to expected
launch zconfiguration and configurations used in previous testing,
(Altitude chamber, for example), as pertinent to this problem. To
a8 lower level of detail, document configurational difference between
the cpacecraft and other spazecraft as pertinent to this problem.

Room 2301 Phone 6568

Panel Members:

J. Goree, MSC , Chairman R, Murad, NASA Hqs
C. Halnes, MSC

R. Larson. NAA-D C. Rouse, KSC

W. FEdson, NAA-KSC

C. Gay, K&C -

Cognizant Beard Member: J. Willlame W
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APOL.1.O 204 REVIEW BOARD
PANEI.

Task No. ?

Task Title Test Environmeats.

Task Description:

Prcvide history of all test eavironments encountered by this
spagcecraft on & msjor assembly totsl assembly basis which are
germain to validation of systems from fire hazard standpoint.
Include appropriste qualification testing of systems and sub=
systems, Particulsr emphasis snould be placed on qualification
teste in pure Op with regsrd to pressurés, temperature, time of
exposure,and simulation of equipment malfunction., Indlcate any
defislencles in this test program related to the subject problem.
Also, include comoarison with previous tests of appropriate flight,
house, or boilerplate spacécraft. Any problems encountéred relsted
to fire hazard shall be documented.

Room 3431 Phone 5217

Panel Members:

W. Hoyler, MSC , Chairman F. Kev, MSFC

A, Toelicen, NAA-D

H. Dunhasm, MSC/GE
C. Nolen, MSC/GE

Cogmizant Board Member: G. Wnite ﬁ' b Y
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APOLLO 204 REVIEW BOARD
PANEL

Task No. 3

Task Title Sequeace of Eveats (ansmoly data réview)

Task Description:

Analyze data obtained immediately prior to and durlng the
fire incideat including digital, analog, voice communicatlons,
photography, etc. Data snould display csignificant events as they
occurred with precise time teg. Time historiés of ell continuous
or sem-gontinuous recordcd parameters, correlation of psrameter
variations and events ehall be recorded as well as interpretation
of the results of =aid analysis. Where pertinent, normal expected
varist {oas shall de compared with those actually obtalned.

Room 2721 Pnone 6270

Panel Members:

D. Arabian, MSC , Chairman

A. 1lschler, NAA=D

H. Creighton, KSC

W. Eckmeler, NAA-KST
W, Jewel, KSC

g o
Cogmizant Board Member../)u pugr




APOLLO 204 REVIEW BOARD
PANEL

Task No. +

Task Title Disassemdbly Activitles

Task Description:

Develop plans and procedures for progressive disassembly of spacecraft
for purposes of inspection and faildre analysis. Disassembly should be con=
figured to proceed on a step=by=step basis, in a manner to obtain maximum
amount of information prior to disturbing evidence. Contents of testing re-
quirements shall also be considered. Disassembly plans should consider both
the cockpit and the area outside the pressure hull. Means for cataloging
documentary information within spacecraft and for display of removed Items
shall be a part of these plans and procedures.

Room 1293 Phone SL9T : p

Pancl Members:

§. Simpkinson, MSC , Chairman D. Grimm, MSC
P. Hanifin, NAA=D H. Shoaf
J.” Mooré, NAA=KSC P. Craf
ddingfield, K
$ Beddingfield, KSC R. Reed
R. Covel

Cognizant Board Member:__F_ Borman '”
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APOLLO 204 REVIEW BOARD
PANEL

Task No. 5
Task Title _ Origin and Propagation of Fire

Task Description:
chemical analyses, spectrographic analysis of sbacecraft,

her useful techniques to establish point of fire
radients and extremes.

he degree of combustion

Conduct inspections,
parts or rubble or use any ot
origin, direction and rate of propagation, temperature g

The nature of the fire. the type of materials consumed, t
shall be determined.

Rocm 322+ pPhone 7438
Panel Members:
J. F. Bailey, MSC _, Chairman J. Yardley, MAC
1. Pinkel, LeRC H. Carhart, NRL
T. Horeff, FAA
— _J. Leak, CAB

A. Krupnick

J. Craig, MSC
Cognizant Board Member: __ Dr. Van Dolah, BOM . ?h \
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APOLI.O 204 REVIEW BOARD
PANEL

Task No.

Task Title Historical Data

Task Description:

Assemble, review, and summarize historical! data on spacecraft and associated
systems as pertinent to the fire incident. Data to be analyzed shall in¢clude
records such as included .in spacecraft log, failure reports, other quallty engin-
eering and Inspection docunents. Make interpretation on data as to applicability
to subject problem.

Room 1237 Phone 286k

Panel Members:

T.J. Adams, MSC , Chairman J. Hansel, NAA-KSC

0. Buffington, NAA=KSC

J. Dickinson, KSC

Cognizant Board Member: _ G. White j}V
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APOLLO 204 REVIEW BOARD
PANEL

Task No. 7

e

Task Title Test Procedurés Review

Task Description:

Document test.procedures actually employed during day of Incident Indicate
deviations between planned procedures and those actually used. Determine from
review potential changes that might alleviate fire hazard conditions or that
might provide for improved reaction or corrective conditions. Review these changes
with respect to applicability to other test sites or test conditions.

Room 2141 Phone « HhT

Pancl Members:

D. Nichols, KSC , Chairman F. Bryan, KSC

K. Cuzzupoli, NAA=D R. Swanson, NAA=D
M. Cahlill, NAA=KSC J. Wright, NAA-KSC
w. Petynia, MSC H. Luetjen

] * ‘
DajeghA8TR, Msrc
Cognizant Beard Member: 1113 f h
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APOLLO 204 REVIEW BOARD
PANEL

Task No. B

Task Title Materials Review

Task Description:

Assemble and summarize data and analysis related to flammability of spacecraft
materials. Results of other programs as well as Apollo shall be considered. Re~
quirements for additional testing shall be recommended. Review Apollo test condi-
tions for adequacy. Make recommendations for material or configuration changes
to alleviate fire hazard. Perform analysis as appropriate to determine overall
energy balance, correlations with temperature and pressure bulld-up, etc.

Room 1800 Phone 5484

Panel Members:

W. Bland, MSC , Chairman R. Olsen, NAA-D
A. Busch, KSC E. Welhart, MAC

Archer, NAA<KSC W. Riehl, MSFC

A. Staklis, MSC

gt ¥

Cognizant Board Member‘.4 iaget

D-15-77

e ——_——— ¢



APOLL.O 204 REVIEW BOARD
PANEIL..
Task No. oo

Task Title Design Reviews

Task Description:

Conduct critical design reviews of systems or subsystems that may be potentlal
ignition sources within cockpit or which might provide a combustible condition
in either normal or failed conditions. Areas such as glycol plumbing configuration,
elettrical wiring and its protection, physical and electrical, other potential
ignition sources such as motors, relays, and corona discharge. Other areas of

review include egress augmentation and basic cabin atmosphere concept (1 vs. 2 gas). .

Document where applicable pros and cons of design decisions made. Summarize rec~
ommended ¢hanges for corrective action.

Room 3301 Phone. " 270

Panel Members:

R. Williams, MSC , Chairman A. Cohen, MSC

J. McCarthy, NAA-D Fred Sanders

J. Janokaitis, KSC

R. Pyle, NAA=KSC

Cognizant Beard Member: G. White, NASA Hq /”)/
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APOLILO 204 REVIEW BOARD
PANEI

Task No, 19

Task Title Analysis of Fracture Areas

o

Task Description:

Inspect spacecraft for structural failures resulting from fire. Analyze
these failures from standpoint of local pressure ~ temperature levels, direction
of gas flow, etc.

“Room 2308 Phone 7870

Panel Members:

P. Glynn, MSC , Chairman N. Koenig, NASA - KSC

L. Korb, NAA-D.

R. Johnson, MSC

D. Root, NAA-D R

e H
Cognizant Board Member: er ' )

*

< - 3
D-15-79




A e

- WAF eA ORI T
I o Ahe* b 4
% 4

| APOLLO 204 REVIEW BOARD :
PANEL

Task No. = 11 *

Task Title_ Medical Analysis

Task Description:

Medical Analysis. A summary of medical facts together with appropriste
medical analysis which would dbe of interest to the investigation. Examples
would be cause of déath, pathological evidence of overpressure, and any
other areas that might be of technical value in determining the cause of
accident or in establishing corrective action, .

Room 3849 Phone 3541
Panel Members:' . .
<
C. Kelly, MSC , Chairman P. Hoffman, USAF
A. Harter, KSC E. Ferguson, Jr., USAF
N. Pincock, KSC .‘ T. Spann
) R. Thompaon, PAA 8, Parrish

-~ !
Cognizant Board Member:  Dr. Thompson % /.
-
G. Malley, éunéel
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APOLLO 204 REVIEW BOARD
PANEL

Task No. 12

PSS

Task Title Witdess Statéments B L B

Task Déscription:

a from witnesses (includes eye

This includes a determination

nt people to conduct the inter-
to-a form suitable for publica-
Included also in this task 1s an
ts as reported by the bulk of the
timony which is contradictory

An orderly process to collect all dat
witnesses as well as concole monitors).
of who to taterview, arranging tor compete
views, recording data, and collecting it in
tion as an appendix to the formal report.
analysis of the pertinent sequence of even
witnesses together with a summary of that tes
to the maln data.

Room 3223 Phone 7438

Panél Members:
N. Vaughn, MSC .. Chairman Lt. Col. Rawers, USAF

J. 0*Dbontiell, KSC H. Blackwood, NASA Hgq..

C. McNamara, NAA-KSC

C..Netherton, KSC

. . Ve 1
Col. C. Strang, USAF 641

G. Malley, Edunsel

Cogintzant Board Member:

D-15-81
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APOLLO 204 REVIEW BOARD
PANEL.

Task No. 13

Task Tatle Ground Emnergency Provisions Roviéw

& o)

Task Description:

™is task lnvolves an orderly review of planned ground emergendy procedures
relative to their adequacy, as vell as a review to determine that emergency
procedures, in fact, exist tor all appropriate activities. This review
ehould concentrate on activity at thce launch site, and should include recommendations
to the board for changes in existing procedures aid for the creation of new
emergency procedurés {f deemed necessarys

Roolm 2101 Phone ©230

Pahel Meimbers:

G. Page, KS¢C , Chatrman K. Russell, NASA Hq.
N ) W. Cunninghan MSC
G. Saith, NAASD R. Sayera MSC

L. Rarnett KSC

J. Chappete, MSC R. Rucliester NAASGSE.

M. Carlson KSC-LVO

H. Luetlen

K. Wishon, NAA-KDC

)

Cognizant Beard Member:  F Romman
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APOLLO 204 REVIEW BOARD
PANEL

Task No. ik

Task Title Security of Cperations

Task Description:

This group shall review existing security practices for adequacy. This
includes such things as access cortrol, personnel sign in requirements,
buddy systems, background {investigatiot réquirements, etc. They shall also
make responsible recommendations to the board on changes to existing
practices.

Room 1239 Phone 2350

Panel Members:

C..Buckley, KSC , Chairman R. Gaines Levis
H. Mainés NASA Kg. Vice-Chairvian W. Horner KsC
S. Ellis, MSFC Col.W, Dugan USAF

C. Buckel, MsSC

Cognizant Board Member: Col. C. Strang, USAF KM
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APOL{.O 204 REVIEW BOARD
PANEL

Task No. 15

Task Title Board Administrative Procédures

Task Description:

This group shall establish and docunert administrative procedures for
the board to use.. This includes activity such as procedures for the control
of spacecraft work, logging and filing ot exhibits, maintenance of log of
board activities, schedulingof meetings, preparation of agenda for board

meetings, arrangements for
etc..

Room 1842

secretarial services, reporduction of material,

Phone 6706

Paneél Members:

A. Griffin, KSC

G. Huffines, MSC

, Chairrhan W, Moady Ks¢
P. Reed, NAA-KSC

Cognizant Beard Mémber:
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APOLL.O 204 REVIEW BOARD
PANEL

Task No. 16

Task Title Special Tésts

Task Descriptinn:

This task involves the coordination of desired tests generated by other
groups into an overall integrated test plan. For example flammability teste
ing will probably be done at several locations. This group will assure proper
ccordination of this activity. Major tests such as mockups of actual con-
figuration, boiler plate destructive combustion tests, eta, would be considered
by this group, and appropriate action recommendations would be made to the
board, Teat results would Ye collectéd, reviewed, and edited in a form suitable
for inclusion i{n the final report.

Room. 3431 Phone §371

Panel Mémbers:

G. Stoops; MSC , Chairman

J. Jetér, KsSC.

E. Gunn, NAA

J. Saundors, NASA Hq.

Cognizant Board Member: J’/] M.’ g;;,l




APOLI.O 204 REVIEW BOARD
PANEL

Task No. 17

Task Title Final Board Report

[Apr )

Task Description:

This activity involves the organization of the réeport, the delegation of
responsibility to othér assigned task groups, the review and editing of submitted
material, and the final preparation of the report.

Room 1806 Phone 6505

Panel Members:

Lt, Col. K.H. Hinchimap Chairman

J. Ross

R. Smith

L
Cognizant Beard Mémber: Col, Strang :: gj_’_'!

D-15-86
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APOLLO 204 REVIEW BOARD

PANEL
Task No. 18
\ Task Title_ Intégration Analysis

Task Description: .

This task involves the review of inputs from all task groups, the correlation
of all pertinent information, feedback for further study, and the. final technical

D. Levine, NAA-D H. Taylor MSC

R. Pyle NAA-MSC D. Moyhew MsC

¢, Marsz, KSC A. Cohen MSC

, D 4 1 Lobd MSC.
Cognizant Heard Member: ) Rt E. Walters MSC

|
integration of the evidence.
Room 2130 . Phone 6722
Panel NMembers:
A. Mariel, MSC , Chairman S. Jones MSC

D:15-87
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APOLI.O 204 REVIFW BOARD

PANEL
Task No. 1
Task Title Safety of Investigation Operations .

Task Description:

This group is charged with.the responsibility of roviewing all oprrutions
pérformed durise the investigation to assure that all personnel safety require-
ments are adequately maintained, ..

Room 1427 Phone 7390

Panel Members:

Jobn Atkins, K3C , Chatrman 1t. Jol. Jim Rawers, AFETR

D. ‘Karl, PAA Pad Jafely

Ralph Walker, Rendix System 8Afety

John MeGougn, "€C gperations Safety

7

A

Cognizant Board Member: 8. Geer ¢tV
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Task No. 20

et —— e

APOLI.O 204 REVIEW BOARD

PANEL

Task Title In-Flight Fire Haergency Provisions Review

Task Description:

This task involves an orderly
and other provisions relative to
that emergeney procedures,

procedures and other provisicus
if deemed necessary.

Room 3431

review of planned in-flisht fire. emergency procedures
their adequacy, as well as a review to determine

in fact, exist for all appropriate activities. This
review should include recommendations to the board for changes in existing

and for the creation of new emergency provisions

Phone 6666

Panel Members:

Lt. Col. R. Evang MSC

R. Warren

R. Glover

Capt. J. Lovell MSC , Chairman

T. Loe

N.. Shyken.

J. Swigert, Jr.

Cognizant Beard Member: F. Borman 1R

D-15-89




APOLLO 204 REVIEW BOARD
PANEIL

Task No. 21

Task Title Service Module Disposition

Task Description:

This task involves the planning and execution of necessary
SM activity beginning at the time of Board approval for CM de-

mate., This task will be performed mainly by appropriate Apollo
1ine organizational elements in accordance with a Board approval

plan which identifies the Board requirements for documentation
and control of this activity.

Pane! Members:

W. W, Petynia, M3C ., Chairman

R. D. Carothers, KSC

B Haight, NASA<KSC

Cogmzant Reard Member: J, Willarams }_Q Lo
h - ——'—7‘1
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Attachment 2

Apollo 204 Review Board
Admin. Procedure No. 20
February 18, 1967

Btk e ey Ao s

OUTLINE FOR PANEL REPORTS

This réview, as in all accident investigations, will determine a primary or most probable cause
of the mishap. Once the primary, or most probable cause has béen detérmined, a recommendation as to
corfective action(s) to prevent a recurrencé is then agreed upon. Each task panél pursués its course
of action and submits a réeport through the Board Monitor to the Review Boaid with one (1) copy. This
report, while it might not relate to the determined primary cause, could be data that éxposes contribut-
ing causes to this accident. Each panel, be it test environments, historical data, test procedures re-
view or any other panel has a most important function within the structure of the Apollo 204 Review
Board. . In addition tc determining what caused the accident, a good review board determines what ex -
isting designs, technical data,.test procedutes, etc., did not contribute.to the mishap. In other words,
a validation process runs concurrently with the accident investigation as a beneficial by - product. It
is conceivable that these task panel reports will be referred to in the future for information as to sys-
tems operations and.or reliability during adverse conditions.

Cert1in task panel reports will provide the basis for the ““Narrative’’ of the accident, as well
as the input to the Board for the “‘Investigation and Analysis’’ portion of the final report.

The desired format of the task panel reports is attached,

D-15-91




FORMAT FOR TASK PANEL REPORT

Part VII - Apollo 204 Review Board

Task Panel Report

Seéction A.

This is the work statement assigned the panel by the Review Board. (Chartér of task to be

accomplished)

Section B,

Section C.

Proceedings (How assigned work statement was accomplished)

Findings and Determinations

Findings and determinations should not only be addressed to the proximate cause(s) of
the accident. They should also cover any condition discovered which could have caused
the accident or which, in any way, could improve the mission of the Apollo Program.

1.

Finding:

No overall evaluation . . ... ..o (Fact).

Determination:

It is concluded that . . . ... . oo (Assumption; logical conclusion; considered
opinion, etc.)

Finding:

Detérmination:

Section.DD. Supporting Data

This section will include identified photographs, if appropriate, test results, diagrams,
‘consultant statements, tecitals, copies of data, etc.




APOLLO 204 REVIEW BOARD
FEBRUARY 19, 1967

Administrative Procedure No. 21

TITLE:

SCOPE:

POLICY:

PROCEDURE:

Access Control to Service Module Disasseubly Area

This proceduré covess access control to the Service Module Disassembly Arca
(herein after called Controlled Areas) located in High Bay of the MSOR. This
procedure is effective from the time of éntry of the Service Module into the Con -
trolled Areas until release by the Apollo 204 Review Board Chairman.

1. In order not to restrict other concurrent operations taking place in the High
Bay of the MSOB, the Controlled Areas will move as the vehicle s processed
through the High Bay. The § Controlled Areas will be as follows: (sce attach-
ment).

4. CONTROLLED AREANO. 1t Integrated Stand No. 1.(Duration of control
will be approximitely 2 days).

b, CONTROLLED ARFA NO. 2 HI4- 124 Stand (Duration of control will be
approximately 1 day).

¢. CONTROLLED AREA NO. 8: HI4- 134 Stand (Vehicle will remain on this
stand until telease by Apollo 204 Review Board Chaitman).

2. Limited access to the Controlled Arcas shall be maintained on a full time basis
(24 hours per dav) by a security monitor.

3. A log of all personnel not on the access st that, are permitted entry into the
Controlled Arcas will be mamtamed by the securtly monitor.

1. Persons authotized to Sign in visitors and or add to the access list are noted
by appropriate asterisk(s) oft the list,

1. Persounel will clear through the security sionitor prior to eatering the Contiolled
Area. No specual badgmg will be provided.

2. Persounel will enter aad leave the Controlled Arcas as shown in the attached .
sketeh.

S D Flovd L. Thompson
Chatrman
Apotlo 201 Resrew Board

D-1593
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APOLLO 204 REVIEW BOARD.
FEBRUARY 23, 1967

Administrative Procedure No. 22

TITLE:

; SCOPE:
|
{
| POLICY:
|
i
PROCEDURE:

Coatrol of Audio Magnetic Tapes

This procédure covers the control of all voice transmission recordings relative to
spacécraft 012 during the Plugs Out Test on January 27, 1967.

1. All original and duplicaté voice iecordings on 1 ' magnetic tape relative to
S C 012 after 0600, Jamrary 27, 1967 shall be included in this procedure.

9. Access to these voice tapes as well as duplicates shall be restricted to
Bouard Members, Panel Chaitmen or thewr designees as specified in writing.,

3. Alltapes will be located in a controlled central tape library. Playback of these
tapes will be in accordince with the procedure as specitied below.

1. All original and duplicate voice tapes will be impounded in Room 2721 B, MSOB,
Phone: 867 -6270.

2. Original tazes will be plaved back otly to make a duplicate.
S, Plavbacks will be from a duplicate only.

1. A duplicate cane be made from an origmal ofly when aurhorized in writing by a
Board member.

5. All originals and duplic ates will be maintaimed moa central tape library located
1 Room 27218 where recotders will be avdilable tor authorized personnel. .

¢. Mi. G. Huffines o his alteriate 1s the central tape libvary managet and is respon -
stble for mamtaining the tapes i@ tocked safe and for ensurmg that only authotized
personie] hase access to the tapes. He will schedule and.coordmate playbacks to
assute etficient use of tapes andaecorders, Houts of the libraty will normally beé
daaly from 8 o 1630 pai. Arrangements tor wse of the library at timeés other than
normal duty howrs can be made by contacting the manager.

7. Ougmal tapes contaming the tme mterval 28:25 2 = 23,35 2 will be duplicated
m two parts with this tme wterval or amy pait thereof bemyg on a separate tape. This
tme wterval requires wiiten AN204 Review Board approvil to be plaved back.

8. Any ovigial mas be duplicated at the request of an authortzed peeson, but the
duphicate will be retamed w the central tape libvary.

S D Flosd 1. Thompson, Clianman
Apollo 201 Review Board

D-15.95
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APOLLO 204 REVIEW BOARD
FEBRUARY 25, 1967

Adinistrative Procedure No. 23
TITLE: Nisposition and Storage of Physical Evidence

SCOPE: This procedure covers the disposition and storage of Command Module 012 following
the completion of the on site investigation by the Apollo 204 Review Board.

POLICY: Except for furthér testing of componerts desmed necessary by the Apollo 204 Review
Board, the physical evidénce, comprised of the Cormand Module of Spacecraft 012
together with it$ vatious compotients and systems installed therein at the time of the
accident occurring on January 27, 1967, shall be placed in the custody of the John F.
Keiinedy Space Center. When approved by the Board, the systems requiring no further .
tests shall be reinstalled. as ptacticable. a the spacecratt. The spacecraft, togethet
with all items, systems and components showing evidence of damage caused by the
incident of January 27, 1967, shall be placed in 4 weather tight, secured ¢ ontainer
with appropriate locks and seals. Access to the locks and scals shall be controlled
by an individual delegated custodial responsibitity for the evidence by the Board.

PROCEDURE: 1. In the event it becomes necessary ot desirable io reexamine any system ot coms
ponent within the spacecraft, of the spacecraft itselt, Board approval for such access
shall be obtained, and in accordance with such reasonable precautions as may be ne-
cessary to preserve the evidentiary nature of the module, the Custodian shall permait

stich access, .

9 In the event it becomes necessary to remove from the madule any item, system ot

component for fucther testing, a receipt shall be tendered to the ¢ ustodian of the
module, together with a reference 1o the test 1o be performed. and the place of perfor-
mance. As a necessary part of any furthet testing procedures, the condition of the
item, system of componce nt <hall be noted: the exact nature of the test-to be performed
shall be described: the time, date and place of testing shatl be listed; the results of
the. test shail be documented and the item, system ot compouent shall be returned to
the module custodian. Upon recept of the item, system or component, with documen -
tation in accordance with this procedure, the item, system or ¢ omponent shall be re -
installed, as practicable, in the mxtule, and the documentary results of the test shall
be torwarded by the module custodian to the Board’s depository Langley Research
Center, Hampton, Vingnia; <Attention: Apollo 204 Red ords Custodian,

3. Bonded and scaled storage of the moddule and its items, systems and components

<hall be continued for a period of 10 vears, unless sooner ordered released trom
storage by the Board. At the end ot 4 10 vear period of time, prov idiug no furthet use
of the module then appears, the module. 1ts items, svstems and components shall be
disposed of m accordance w ith the instruetions of the Boad.




4. During all timés the module and its related equipment is in sealed and bonded stor -
age, efforts shall be maintained to prevent its examination by éuriosity seekers and
others not having a bona fide interest in the module and its equipmeat. Final dispo-
sition of the module shall be in adéordance with such procedures as to prevent its ex -
ploitation as a commercial exhibit, or its use as a curiosity.

/S Dr. Floyd L. Thompson, Chairman
Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD
MARCH 10, 1967

Administrative Procedure No. 24

TITLE:

SCOPE:

POLICY:

PROCEDURE:

. Environmental Control System (ECS) Investigatios

This procedure is applicable to all elements of the AS 204 Revig\s- Board and
authorizés and initiates an investigation of the Spacecraft 012 Command Module
ECS. The ECS will be tested, disassembled, and analyzed to the fullest extent
to deétermine:

a. Possible fire initiators B

b. Possible fire propagators

¢. Suitability and safety of design and fabricated hardware for use in
S C applications.

1. This task will be conducted utilizing existing AS 204 Review Board Procedures.
9. A Board designated agent is herein appointed and is to be supported as required
by the 8 C Prime Contractor, the pertinent Subcontractors, KSC - Materials Analysis
Branch and appropriate quality and support elements.

3. After approval of pertinent general test plans, the designated Beard Agent is re-
spons iblefor the generation, control, and implementation of the detailed plans and

activities.

1. This procedure establishes the 8 C 012 FCS Investigation Committee and de -
lineatés the Comnittiee *s authority.

9. The ECS Invéstigation Committée will consist of:
a. D. Hampton, Chairman (Board Designated Agent)
b. Robert A. Bruce (Alternate Board Designated Agent)
¢. E. Wonght, RSO - ECS
d. D. Evans, KSC - MAB
¢. W. Hunter, NAA - Downey
f. E. Griffith, NAA < F. F.

%. DL Nell, At Research

D-15-98




8. The Board designated Agent will act as Chairman of this Committee and is
granted the same authority and privileges as has been defined for Panel Chair-
man in the éxisting Administrative Procedures.

4. Each member of this Committee may, at his discretion, call a temporary hold
to the operation. An immediate appraisal will be provided with all attempts made
to reach a mutually agreeable solution. If such cannot be achieved, work will not
progress beyond the point of no return until the Board designated Agent has ob-
tained resolution from higher authority. o

5. MAB will act as staff advisors in the Investigation and conduct spec ialized
investigations as required.

6 Air Research will provide engineering advice, planning Procedutes, testing

and disassembly as required on Air Research supplied subassemblies and com-
ponents.

7. North American Aviation will provide those normal services such.as system
level engineering, TPS generation, GSE preparation, testing, QC inspection, etc.

REPORTING: 1. Periodic progress reports will be made at pertinent intervals.

2, A final integrated repott will be published upon completion of the effort.

/S, Dr. Floyd L. Thompson
Chairman
Apollo 204 Review Board

D-1599 ‘




APOLLO 204 REVIEW BOARD
MARCH 13, 1967

Administrative Procedure No. 25

TITLE: Continuation of Testing in Support of Apollo 204 Review after recess of Board

-~ SCOPE.: This procedure is applicable to all elements of the Apollo 204 Spacecraft Program

' Office, Kénnedy Space Center, and Manned Spacecraft Center that require testing
and analysis of subsystems, components, and materials of Spacecraft 012 command
module in support of the Apollo 204 investigation. This procedure becomes ef -
fective when the Apollo 204 Review Board complétes its on-site investigation and
recesses.

POLICY; The policy and procedures set forth in Administrative Procedures 5, 11, and 28,
not inconsistent herewith, are applicable. Unless otherwise approved, only non-
destructive testing is permissable.

PROCEDURE: 1. When a requirement exists for testing, the custodial agent shall be informed
thereof.

-

be continued by the appropriate Panel or Panels after recess of the Board, and the
results of such tests shall be incorporated serially in Appendix G of the Final Re-
port of the Board and appropriate distribution made.

9. Laboratory tests and analyses in support of the investigation of the Board will

P P

/S Dr. f‘loyd L. Thompson
Chairman
Apollo 204 Review Board

D-15-100




‘ REPORT OF PANEL 16
i_ SPECIAL TEST
TO
FINAL REPORT OF
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SPECIAL TESTS
A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Special Tests Panel, 16. The task assigned for accom-
plishment by Panel 16 was prescribed as follows:

This task involves the coordination of desired tests generated by other groups into an overall
integrated test plan. For example flammability testing will probably be done at several locations.
This group will assure proper coordination of this activity. Major tests such as mockups of actual
configuration, boilerplate destructive combustion tests, etc., would be considered by this group.
Test results would be collected, reviewed, and edited in a form suitable for inclusion in the final
report,

B. PANEL ORGANIZATION

1. MEMBERSHIP
The assigned task was accomplished by the following members of the Special Tests. Panel:
Mr. G. . Stoops, Chairman, Manned Spacecraft Cewnter ( MSC), NASA
Mr. J. D. Jeter, Kennedy Space Center (KSC), NASA
Mr. J. F. Saunders, Office of Manned Space Flight (OMSF), NASA .
Mr. M. E. Gunn, North American Aviation, Inc., KSC

2. COGNIZANT BOARD MEMBER:

Dr. Maxime Faget, Manned Spacecraft Center (MSC), NASA, Board Member, was assigned to
monitor the Special Tests Panel.

C. PROCEEDINGS

1. INVESTIGATION APPROACH:

a. The request for special tests were generated by Members of the Board, Panel Chairmen, or Panel
members. It was the responsibility of Panel 16 to review these requests to assure that:

(1) Test duplication did not exist

(2) The test was relevant to the AS-204 Review.

(3) The test would contribute significant and meaningful téchnical resuits.
b. The Special Test Panel was also responsible for:

(1) Securing appropriate hardware or materials to accomplish the test.

(2) Proposing the test facility and/or agency to perform the test.

(3) Scheduling the test.

(4) Securing the appropriate approval to implement the test.

(5) Assuring that test data and reports were submitted by the test agency and delivered to the
requester.

(6) Maintaining a test status.

(7) Publishing a periodic test summary and status.
c. Panel 16 served as a separate Panel from January 31, 1967, through February 23, 1967. The
Panel was dissolved on February 23,.1967, and merged with Panel 18. This merger was accom-
plished to better support the Apollo 204 Review. The work statement of Panel 16 remained virtually
unchanged and at that time continued as a responsibility of Panel 18.

2. SUMMARY OF ACTIVITIES:
a. The accomplishment of the assigned task required that Panel 16 establish a system to receive,
maintain status of, and implement .special testing. A Request for Special Test.(RST) form was
devised and issued to all Panel Chairmen on February 13, 1967. The purpose of this form was to
permit the requestor of a special test to do so with minimum effort and maximum .speed. The RST
form also displays the test approval signature. the test location, and the originator.




b. Panel 16’s test files were set up using Special Test Number (STN) as the file index and tracking
number. The RST and the STN are synonymous. All correspondence, data, reports and other
incidental information was filed by this number.

c. The Special Test Panel reviewed each test request to establish hardware/material requirements
and to determiné the test agenéy or facility who could best accomplish the test. Panel responsibility
also required that the procurement or shipment of hardware necessary to perform the test be accom-
plished. The Special Test Panel fulfilled this responsibility through the use of appropriate contractual
channels,

d. Panel 16 presented the tést request with the recommendation of approval or disapproval to Inte-
gration Analysis Panel,18. This recommendation included the proposed test facility, the availability
of hardware, and the priority of the test relative to other AS-204 Review testing being done in the
same facility.

e. Test approvals were acquired from either the Review Board or Panel 18. Board approval was
required on all tests which utilized Spacecraft 012 hardware or spares or “‘one of a kind"’ hardware
whose use required control. This assured its availability for AS-204 Review Board usage. Board
approval was secured through Panel 18 and the Panel Coordinating Committee. All other testing
was approved by Panel 18 prior to implementation.

f. Implementation of the test was accomplished by either .a Test Preparation Sheet (TPS) or an.

Apollo Spacecraft Hardware Utilization Request (ASHUR). The latter. is described in Apollo 204

Administrative Procedure Number 5C (Appendix D-15). The TPS was used for defining the test .

requirements and procedures for all Kennedy Space Center (KSC) and Manned Spacecraft .Center
(MSC) testing. The ASHUR defined the test requirements and was used for all Spacecraft 012
hardware testing accomplished at any location other than KSC.

g. Test data and reports resulting from special tests were submitted to Panel 16. Panel 16 distrib-
uted the test results to the originator for his technical evaluation and subsequent inclusion in his
final report. Panel 16 was not responsible for performing a technical evaluation of the test data.
However, it was responsible for assuring that the data and reports were submitted by the test
organization immediately following completion of the test. A summary of pertinent test evaluations
resulting from Special Tests is included in the Panel 18 final report.

h. Panel 16 test files were closed out individually as the tests were completed. Test reports and data
were distributed. to the test originator. The total file, including originals and working paper, was
officially transmitted to Panel 17 for filing.

i. The first test summary was published on February 4, 1967. Starting on February 14, 1967, the
status sumimary was published each Tuesday and Thursday and has continued through the Apollo
204 Review. The Special Test Summary was distributed to each Panel Chairman and the members
of the Panel Coordinating Committee.

D. FINDINGS AND DETERMINATIONS

This section is not applicable to Panel 16. Technical cvaluations of tests were performed and re-

ported by other Panels.

E. SUPPORTING DATA

Enclosure Description
16-1 Special Test Statistical Summary
16-2 Special Test Synopsis

D-16-4
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SPECIAL TEST SUMMARY

MARCH 14, 1967

SPECIAL TEST REQUESTS (TOTAL)
DISAPPROVED
IN PROCESSING
APPROVED

IN TEST (TOTAL)
KSC
MSC
OTHER

COMPLETED TESTING (TOTAL)
RESULTS NOT RECEIVED
RESULTS RECEIVED

RESULTS IN PANEL REVIEW
CLOSED OUT

ENCLOSURE 161
D:16-5




SPECIAL TEST SYNOPSIS

TEST TITLE

TV SIMULATION

CLEANING FLUID SQUEEZE
BOTTLE ANALYSIS

COBRA CABLE — SPARK
IGNITION SOURCE

NORTH AMERICAN AVIATION
MOCK:UP NUMBER 2 SHIPMENT

ONE-HALF SCALE MOCK-UP
SHIPMENT

S/C 014 SHIPMENT

EMERGENCY EGRESS TEST

SPECIAL HANDLING
PROCEDURE - §/C 012

SPACF SUIT TEST

BECKMAN OXYGEN
ANALYZER - GAS ANALYSIS

OXYGEN FLOW RATE
SENSOR TEST

ANALYTICAL STUDY OF
FLAMMABILITY OF
MATERIAL IN OXYGEN

TEST PURPOSE

Substantiate visual resolution expected from a TV
monitor system. Test completed on Spacecraft 008
per TPS V16-002-068. Evaluation by Panel 18.

Assure that bottle contents had no causitive relation-
ship to the accident. Analysis per TPS S/C 012-MA.-
003. Evaluation by Panel 18. .

Determine if connécting or disconnecting cobra cable
could cause spark or ignition. TPS S/C 012-MA-016
complete. TPS S/C 012:MA-018 waiting parts. Eval-
uation by Panel 8.

Required as a visual reference tosupport investigation.

Arrived February 8, 1967 - No evaluation required.

Required to Depict $/C 012 Cabin Interior. Arrived
February 8, 1967. No evaluation required.

Spacecraft 014 requited as a practice and procedure
verification vehicle for S/C 012 disassembly activities
- Arrived February 1, 1967. No evaluation required.

Determine force required to break hatch seal at
various cabin pressures. Test disapproved because of
hatch redesign. No evaluation requirec.

Deviclop procedure to assure proper handling, testing,
and disposition of $/C 012 hardware. Administrative
Procedv: = 5B released. February 8, 1967; revised to
5C on }iarch 3, 1967.

Determine response of démand regulator to various .
movements of a suited crew member. Completed on
MSC Ponable Life Support Systém (PLSS) console
per TPS EC44-0120 and TPS EC44-0121. Evaluation
by Panel 3.

Determine whether any clue to the causc of the fire
could be found in the gas analyzers - Completed in
KSC Materials Analysis Branch (MAB) per TPS
S/C 012-S/C 007 - Evaluation by Panel 18.

Attemipt to simulate $/C 012 oxygen flow rate data
by subjecting a spare transducer to varying loads -
TPS S;/C 012-CM-CA 028. Evaluation by Pancl 3.

Provide a basis for a comprehensive fire control pro-
gram in the spacecraft. Four week study contract
awarded to Atlantic Research on February 16, 1967.
Evaluation by Pancl 8.

ENCLOSURE 16-2




13, .

14,

15.

16.

17.

18.

19.

20.

21,

22.

23.

QUALIFICATION-TYPE
TEST ON LITHIUM
HYDROXIDE (LiOH)
CANISTER

GAS CHROMATOGRAPH
CABLE ARCING TEST

DECOMPOSITION PRODUCTS
OF .LiOH CANISTER

GAS CHROMATOGRAPH

CABLE: WATER/GLYCOL TEST

CHROMATOGRAPH AND
ALTERNATING CURRENT
(AC) BUS SWITCHING
TEST

MULTIPLE KEYING TEST

SMOKE AND FIRE GLOW
SIMULATION ON TELE-
VISION MONITOR

VERIFY PROCEDURES USED
TO CLEAN CONNECTORS
EXPOSED TO WATER/GLYCOL

FLOW MEASUREMENT IN
SUIT LOOP UNDER VARYING
CONDITIONS

SPACECRAFT ELECTRICAL
TESTS

GAS CHROMATOGRAPH
CONNECTOR: TREATED
VELCRO ARCING TEST

e

Determine ability of LiOH canister used during OCP
FO-K-0021-1 to meet qualification of flight hardware-
Test Disapproved. Information available to verify that
canister did not qualify as flight hardware.

Determine if connector would arc when dropped onto
a metal surface with power applied. Completed on
§/C 008 per TPS V16-001-073. Evaluation by Panel
18. -

Determine the composition of the gases generated
from the combustion of a LiOH canister. Test re-
quirements incorporated into Special Test No. 50.

Determine reaction of powered gas chromatograph
connector to water/glycol vapor and liquid - to be.
accomplished in KSC-MAB per TPS §/C 012-CM-
MA-016. Evaluation by Panel 18.

Attempt to determine spacecraft configuration and
operations which could produce conditions found in
§/C 012 data  accomplished on S/C 008 per TPS
V16-006-064. Evaluation by Panel 3.

Attempt to simulate §/C 012 communications. anom-
alies by performing multiple keying operations on

S/C 008. Test cancelled because of questionable .

value of information that would be obtained.

Symbolically simulate the accident by providing smoke
and fire glow as described by witnesses. Test dis-
approved as providing no meaningful information
beyond that obtained in the first TV test.

Verify adequacy of procedures used to clean connect-
ors on S/C 012 exposed .to water/ glycol. Combined
with special test No. 33 because of similarity. To be
accomplished in KSC-MAB. Evaluation by Panel 8.

Attempt to duplicate high suit flow rates and possible
suit hose disconnect seen in S$/C 012 data - accom-
plished at MSC on breadboard per TPS STB-A-167.
Evaluation by Panel 3.

Attempt to simulate clectrical anomalies indicated on
$/C 012 data at the time of the accident - accom-
plished on S/C 008 per TPS V16-001-073. Evaluation
by Panel 3.

Determine if energized connector rubbing over Velcro
treated with glycol and methyl-ethyl-ketone ( MEK}
would cause ignition. Test disapproved as not pro-
viding meaningful information.
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24,

20.

2.

28.

3.

33,

l-'.l.l')(‘.'l‘R()S'l‘:\'l‘I(". TEST -
SPACE SUTT

§/C 012 ATMOSPHERE -

RELATIVE HUMIDITY

VENT VALVE OPERATION

GAS CHROMATOGRAPH

CABLE PROCUREMENT

SULT FLOW TESTS

ANALYSIS OF §:C 012

GAS CHROMATOGRAPH
CABLE

ANALYSIS OF LIQUID
FROM QUAD ENGINE

ANALYSES OF CONTENTS
OF GAS MELON

FLAME RATE OF FTHYLENE
GLYCOL WATER MINTURES

WATER GLYCOL EFVECTS

Determine clectrostatic charge that can be developed
by & suited crewman in spacecrift atmospheres. Part
1 - TPS Pressure Garment Assembly (PGA) 152 com-
plete + Part 2 - TIPS §/C 014-CM 038 pending
spacectaft availability. Evaluation by Panct 8.

Caleulations of 8/C 012 atmosphere relative hu-
midity entered .in Special Test 1.og beeause of its
potential usé. ‘Pechnical eviluation not required.

Determine maximum cabin pressure at which vent
valve fails 10 operate. Test disapproved because. vent
valve was rot désigned for use in over-pressure con-
ditions.

Procurement action to assure availability of spare gas
chromatograph cables for test usage. Cables reccived
February 25, 1967.

Obtaia additional information for evaluation of 8/C
012 suit flow data - test constrained by lack of a
properly configured spacecraft. To be performed at
ASCL Evaluation by Panel 3.

Determine damage to and involvement of gas chrom
atograph  cable in cause of accident - analysis in
progress in KSC-MAB per TPS 8, C 012-CM-1VO88,
MAB report. MAB 23867, Evaluation by Panel 18.

Analyze liquid from Quad B, Engine No. 3 to deter-
mine composition and source - analyzed in KSC-MAB
per TPS 8, C O12.SMMA 001, MAB Report Nume
ber MAB-232.67. Evaluation by Panel 18.

Attempt o gain further information on. contents of
melon sampler used to analyze suit gases on January
27, 1967 - analysis performed in KSC-MAR per TPS
8,0 0128 C 01T, MAB Report Nutuber MAB 259
67. Evaluation by Panel 18,

Détermine concentrations of ethylene glycolwater
mixtures  which could have supported  combustion
on N, C 012, Accomplished m KSCMAB. Evalu
tion by Panel 8.

Determine if procedire used 1o clean connectors
exposed to water glycol on 8 012 was adequate,
atd effects upon comnectors of exposure o water,
glycol  to be performed in KSC-MAB. Evaluation
by Panel 8.




IHERTIAL MEASUREMUENT
UNIT (MUY TEMPERANTURE
CONTROL TEST
PROCUREMENT OF ENVIRON—-
MENT CONTROL UNIT (ECU)
CABLE ASSEMBLIFS

LIOH CANISTER TEST

SOOT COMPARATIVE
ANALYSES

ANALYZE DEPOSIT
ON COMMAND PILOT FOOT
PAN

ELECTRICAL SHORT 'TEST

COLDPLATE LEAK CHECK

SPECIAL BCU WTTH LIOH
CANINTERN

CABIN RELIEF VALV AND
VENT LINE FTOW

DIFFEREN FIAL PRESSURY

(AP vs COUPLING DATA UNTE

(CDUY GINMBAL ANGLES

Determine changes in IMU Heater and Blower currént
as a function of Bus voltage chaunges. for correla-
ton with 8,0 012 dita - Test cancelled.

Supply twenty-five (25) cable assemblics to support
special Test No. 33 Twenty-three (23) assemblics
available Maich 10, 1967: three weeks lead time
on remaining two. Fraluation not required.

Measure tempéerature and flow characteristicsof LIOH
canister same as those used on 8/C 012 during OCP
FO-K-0021-1,

Test Requirements incorporated into Special Test
No. 0. Evaluation to be made as part of that test,

Cotnparative analysis of soot from near cabin veliet
valve inlet and from stéan duct o verity cabin velief
valve operation. Lo be analyzed in KSC-MAB per
TPS 8, G 012-CM-MA-GO8 . Evaluation by Panel 10,

Analyze deposit on Command  Dilot’s oot pan o
determine its composition and aid in determining
its origin.

Performed in RSC-MAB per TS N/C O12-CM-MA-
7. MAB Report Number MAR 311 67, Evaluation
by Panel 18.

Provide data 1o support investigation of altérnating
current (AQ) anoitaly noted on 8¢ 012 prior to
the accident.  Accomplished on 8, C 008 per Tes
\' .16 001-083%. Evaluation by Panel 3.

lsolate sources of water glveol  leahage which may
have contributed o the accident. Included in plan
of action for Board Action ltem 0107, Evaluation
by Panel 18

Obtain aecutiate thermal and chemical performanee
data on LIOH canister under conditions  nearly
identical to 8 G O12-Requirenents incorporated inte

Special Test Noo M) Fo o be evaluated as o part of
that test

Determine tlow chardeteristies through vent line with
vert valve in abort entry mode for correlation with
S G012 data accomplished on Mockup SMD 28
Evaluation by Panel 10

Obtain plot of CDHU Gimbal  Angles at various
cabin pressures for colmparison w wh S G012 data -
accomplished on N L0 008 pey IS Vo oot oxo
Exaluation bn Panel 10




45.

46.

47.

48.

49.

50.

CHROMATOGRAPH CABLE

TEST

WEIGH LiOH CANISTERS

ELECTRICAL SHORT TEST

AC BUS.2 SHORT ON PHASE A

OCTOPUS CABLE TEST -
§/C 008

ELECTRICAL SHORT TEST

LiOH CARTRIDGE TEST

Reproduce copper flow found on 3/C 012 Chroma:
tograph Cable following accident. Performed in KSC-
MAB per TPS §/C 012-CM-MA-011. MAB Report
Number MAB 297-67. Evaluation by Panel 18.

Determine extent to which canisters had reacted with

the surrounding atmosphere during storage. Incorpora-

ted into Special Test No. 50. To be evaluated as part
of that test.

Conduct electrical shorting tests on a vehicle configured
similar to S/C 012 to obtain information relative to
cause of ignition. Request withdrawn by originator.

Provide additional data to support . investigation of
§/C 012 AC anomaly. prior to the accident. Per.
formed on S/C 008 per TPS V16-001-093. Eval-
uation by Panel 3.

Acquire positive data to determine if MDAS would
evidence anomalies due to short duration grounding
of direct current (IDC) Main Bus B. Authorized per
ASHUR 012:501 - accomplished on §/C 008 per
TPS V16-001-093. Evaluation by Panel 3.

Determine effects of hard shorts on various gage wire
circuits within the DC systems. Test to be accom-
plished March 15, 1967, on §/C 008 at MSC. Eval-
uation by Panel 3.

Cowmbination of requirements of Special Tests 15, 36,
41. and 45. To be accomplished in KSC-MAB. Eval-
uation by Panels 2, 5, 8, 11, and 18.
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A. TASK ASSIGNMENT

The Apollo 2048 Review Board established the Final Board Report Panel, 17. The task assigned
for accomplishinent by Panel 17 was preséribed as follows:

This activity involves the organization of the report, the delegation of responsibility to other
assigned task groups. the review and editing of submitted material, and the final preparation of
the Report.

B. PANEL ORGANIZATION

1. MEMBERSHIP:
The assigned task was accomplished by the following members of the Final Report Panel:
Lt. Col. K. H. Hinchman. U. $. Air Force, Chairman
Mr. R. D. Smith, Kénnedy Space Center ( KSC). NASA
Mr. J. G. Ross, Langley Research Center (LaRC). NASA

2. COGNIZANT BOARD MEMBER:
Colonel Charles F. Strang. U. S. Air Force. Board Member, was assigned to monitor the Final
Report Panel.

C. PROCEEDINGS

In response to the direction of the Apollo 204 Review Board. the Panel derived detailed objectives.
These objectives . were:  preparation of the Apollo 204 Review Board Final Report: review of Panel
reports; and the establishment and maintenance of an Apollo 204 Review Board General File.

1. FINAL REPORT PREPARATION:

The Apollo 204 Review Board immediately recognized the Final Report would serve important
functions. These functions included: the detailed documentary of the investigation process; the presen-
tation of the rationale which supports the findings and recommendations: and the presentation of vali-
dating data used to climinate specific systems and procedures as possible causative factors. With. these
functions in mind, the Final. Report Panel was designed to document findings, determinations, and

recommendations for submission to the Administrator, National Aeronautics and Space Administration
(NASA).

To accomplish this objective effectively, it was initially determined that the Final Report Panel
would ¢stablish a system to. insure that every Board proceeding. .statément, text, analysis, disassembly
action. etc...was documented. Original copies (wherever possible) of cach supporting document were
obtained by the Panel. Those ideéntified for enclosure in the Final Report were then. reviewed, edited,
and assembled. The Final Report would lose its readability and effectiveness if every document created
during the review was included in the report proper. Therefore, only those documents. photographs
and test results comsidered pertinent to the findiigs of the Review Board .are contained within the
covers of the Report. All other referénces are retained in the General File, Enclosure 17-1 is the outline
used in the preparation.of the Final Report.

2. PANEL REPORT PREPARATION - APPENDIX D TO THE FINAL REPORT:

Enclosure 17-2 illustrates the procedures employed in the preparation of the Final Panel Reports.
Panel Chairmen consulted Panel 17 10 obtain detailed requirements for Final Panel Report preparation.
Format, enclosures, findings and determinations were discussed. and recommended improvements de-
fined. Each draft of the Panel Reports was edited by Panel 17 and simultancously. technical reviews
were made. Copies were prepared and  distributed to Board Members, Counsels to the Board o nd
cognizatit Panel Chairmen for individual study. The Apollo 204 Review Board, through meétings with
the Panel Chairmien. reviewed the completeness, coordinated the contents with other Panels, and judged
the acceptability of the reports. Panel Chairmen advised Panel 15 of their photographic selections for
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inclusion in the Final Panel Report. Services for the preparation and reproduction of text, ¢harts,
drawings, photographs, and binding of the Final Report were obtained by the Final Report Panel, 17.

3. GENERAL FILE:

The Apollo 204 Review Board General Files were established in accordance with Review Board
Administrative Procedure 15. The Final Report is dependent upon this file for much of the supporting
documentation. Data relative to fire propagation, materials, systems operation at high temperatures,
systemi and comiponent testing and validation, eté., are some of the by-products of the review and
are available in the file. The composition and functions of the Review Board, as well as task assign-
ments 6f the Panels, are also available therein. The file system is designed to insure that every item
entered in the file is reviewed, logged, indexed and cataloged. Major classification is by Panel with spe-
cific reference data pertaining to the Panel Report filed in the front of each Panel’s file. Test Pre.
paration Sheets (TPS), prepared for each test, disassembly task, investigation technique, etc., are identi-
fied by the spacecraft system to which.they apply and are cross indexed by TPS number.

All Review Board General Sessions. were recorded on tapes designated “original”’ (Review Board .

Administrative Procedure 9) and arc. in the General File. These tapes were then used in transcribing
minutes of General Sessions. Vérbatim transcripts of these sessions are incorporated in Appendix A along
with minutes of the Fxecutive Sessions. Edited copies of original tapes were made .and designated “‘mas-
tet”’. The editing process removed .extrancous. information .and periods of silence. Other items in the
General File include photographs. diagrams, T.V'. tapes and motion picture films.

In accordance with the direction of the Administrator, NASA, February 27, 1967, the Final Report
and General File will be maintained by the Director, Langley Rescarch Center, Langley Station, Vir-
ginia, for the National Acronautics and Space Administration, to provide a source of information to
inquiries and for rescarch projects of the future.

D. FINDINGS AND DETERMINATIONS
Not applicable.

E. SUPPORTING DATA.

Enclosures
17-1. Final Report Outline
17.2 Task Panel Report Flow Chart

(Sheet 2 of 2y
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FINAL REPORT OUTLINE

Letter of Transtittal to Administrator, NASA

Preface
Table of Contents

Part 1 - Purpose and Authority
a. Narrative of Board History
b. NMI 8621.1 and memoranda of January 28 and February 3, 1967.
c. Dr. Scaman's letters on appointment of Dr. Van Dolah: letters on deletion of Dr. Long and
Mr. Jefls.

Part 2 - Biographical background on each board member .and Counsel td the Board.

Part 3 - Board:
a. Organization Letter from Board Chairman on .appointments of Representatives, Consuhants.
Liaison to the Board and Task Panels.
b. Procedures - Explanation of how Board functions. i.e. daily General and Executive Sessions.
Task Pancl participation. detisions and. requests for Panel accomplishments enacted in Executive
Session.
¢. Summary of Activitics - Record of Board proceedings.
d. Spacecraft and data custodial responsibilities
e. Interim Reports from Deputy Administrator. NASA to the Administrator. NASA

Part 4 - History of Accident
a. Background of Spacecraft 012 together with description of test objectives and sequences up to
start of T-10 hold.

b. Time line from .T-10 hold through muedical determination of death (summarize events as they
occurred).

Part 5 - Investigation and Analysis — a detailed descriptive narrative of the investigation which provides
an analysis of the causes or probable causes.

Part 6 - Findings. Determinations. Récommendations

Appendices.
a. Board Minutes.
b. Witnesi.statements (with releases).
¢. Apollo Operations Handbook. dated 12 November 1966.
d. Panel Reports.
¢. Organization and Management.
 Schedule of Physical Evidence.
g \ddéndi and Corrigenda

Board Files not part of feport

General File.
1 Witness stateménts not relevant.

. Photographs not used in report.
. Supplementary analysis and data used in preparation of Report
. Working papers

\aice and miedical records (filed at MSC).

Corréspondénce from General Public
. Mascellancous papers.
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